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Electricity can always be your helper regardless of 
whether a supply system is available or not. 

AEG Self-Regulating Alternators without exciters, 
when powered by Diesel or other internal combustion 
engines, deliver electrical energy at practically 
constant voltage at all loads. These small power 
plants are of robust design, reliable in operation, 
and remarkable for their long life. They are being 
employed to an ever increasing extent for irrigation 


and water supply systems. 
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Over the last 50 years, engineers of more than 


16,000 steam plants have specified and used Yarway 
Seatless Blow-Off Valves. 
Why? 


They know that . . 
Savings in maintenance costs . . . 
Freedom from boiler outages . . . 


in } rh e aa r % have repaid over and over again the cost of Yarways! 
How? 


Exclusive Yarway “Seatless” valve design means . . . 
NO SEAT TO SCORE, WEAR, CLOG OR LEAK! 


* d n b - If you are planning purchase of a new boiler, or 
modernization of present boilers, insist on protecting 
your investment with Yarway blow-off valves. 
Write for Yarway Bulletin B-427. 
YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


Typical installation of 
Yarway Seatless Blow-Off Valves 


BROS INCORPORATED SPRINGFIELD BOILER 
BOILER CLEAVER-BROOKS CO. STRUTHERS-WELLS CORP. 


DIXON BOILER WORKS THE TITUSVILLE IRON WORKS CO. 
STANDARDIZING ON QUALITY ERIE CITY IRON WORKS HENRY VOGT MACHINE CO., INC. IN STEAM ENGINEERING 


YARWAY BLOW-OFF VALVES €.KEELERCOMPANY WICKES CORPORATION 
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speaking of Power 


BENLINE, SKROTZKI, (arm extended) and MicroRingelmann 


Air Pollution, subject of this month's 48-p special 
staff report, kept Power editors researching for 
many months. They talked with plant designers, 
operators, meteorologists, scientists, physicians, law- 
enforcement officials and others who are, or should 
be, concerned with the purity of the air man 
breathes. On one call, Associate Editor Ben 
Skrotzki talked over use of Power’s MicroRingel- 
mann smoke-measuring chart with Arthur J Benline, 
New York City’s Commissioner of Air Pollution 
Control, photo above. New York and other cities 
around the world find daily use for the chart. 

Incidentally, the photo shown above will appear 
in full color, spread over an entire page, in the 
December 24th issue of Business Week. It will help 
illustrate how editors of Power, and other Mc- 
Graw-Hill magazines, take a role of leadership in 
serving their millions of readers. 


. N ROWLEY Publisher and Editor 


BG A SKROTZKI Design and Application 
SMELONKA Maintenance and Management 


J J O'CONNOR Managing Editor 


RC BELLAS Associate Editor 
R H MARKS Associate Editor 
N PEACH Associate Editor 
LE STEWART Associate Editor 
T W EDWARDS Assistant Editor 
P SCHWABE Assistant Editor 
C F MARSCHALEK Art Editor 
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Lake Placid 
Club Members 
and Guests are 
Three Times Cozier 
via Steam Generation 


Renowned winter resort generates own steam for heat- 
ing, electric power and laundry ... finds surest answer in 
dependable B&W Package Boiler. 


At the Adirondacks’ famous Lake Placid Club, steam plays 
a vital role in maintaining an atmosphere of relaxation and 
comfort for members’ and guests’ enjoyment. The Club’s 
appealing air of seclusion is won in part by privacy of loca- 
tion . . . so that vital heat, electricity and laundry-steam must 
come entirely from the Club’s own facilities. The Club 
can also supply power in emergencies to the local hospital 
and fire department . . . so boiler dependability and ease of 
operation are critical factors in meeting these crucial and 
expanding steam requirements. That’s why the Club added 
a B&W Package Boiler. With a steam capacity of 30,000 Ib 
per hr at an operating pressure of 250 psi with superheat to 


ig 


450 F, this automatically fired unit will give efficient, eco- dack year ‘round vacation Club is further evidence-in-action 
nomical service over a wide load range. And the Club knows of dependable steam generation by B&W. Whatever the 
that at any time in the life of the boiler — 10, 20 or 30 years steam requirement . . . whatever fuel is most economical . . . 
from now— B&W’s nationwide service organization will be B&W can fill the bill. Your local B&W representative has 
promptly and economically available if needed. all the fuel facts on your area. Call him soon. The Babcock 
Providing these vital steam services for a rambling Adiron- & Wilcox Company, Boiler Division, Barberton, Ohio. 


B&aW-—-THE NATION'S LEADING MANUFACTURER OF 


INDUSTRIAL BOILERS 


THE BABCOCK & WILCOX COMPANY 
BOILER DIVISION 
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Lower fuel costs . . . reduced boiler outage . . . minimum man- 
ual cleaning . . . inhibited tube corrosion—these are dramatic 
savings achieved by Diamond Chemical Slurry Spraying 
Systems, a revolutionary method of controlling and re- 
moving tube deposits generated by burning oils high in 
vanadium, sodium and sulphur content. 


Service tested on some 40 installations, Diamond Slurry 
Spraying offers a distinct economic advantage over fuel 
additives because it treats only that ash which collects on 
the tubes. Magnesium oxide-based slurry is sprayed on 
heating surfaces by conventional soot blowers modified to 
discharge, in alternate cycles, both the normal cleaning 
medium and slurry. The chemical slurry coating changes 
chemical composition of deposit so that it’s easily removed 
, by normal blowing. 


If you burn — or are considering burning low-grade oil, 
it will pay you to take a close look at Chemical Slurry 
Spraying . . . another Diamond-Developed Boiler Cleaning 
System. At your request, our engineers will make recom- 
mendations based on your specific requirements. Call, 
write or wire for complete information. 


DIAMOND POWER SPECIALTY CORPORATION, Lancaster, Ohio 


DIAMOND SPECIALTY LIMITED, Windsor, Ontario 
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Westinghouse F/A Motor design 


There’s an F/A Motor enclosure to meet any of your installation 
requirements with standard horizontal drip-proof construction . . . 
NEMA weather-protected enclosures for normal and totally un- 


More Value For Yaa protected outdoor locations . . . totally enclosed fan-cooled tube- 
Large Motor Investment. . . 


type motors and those having a cooler or heat exchanger. 

Each sturdy F/A Motor enclosure is completely separate from the stator and can be 
removed in minutes for thorough visual motor inspection. In addition, inspection of leads, 
connections, windings and bearings is simple and quick . . . complete motor disassembly and 
reassembly take an average of only 3!% hours! Result: unmatched accessibility. This accessi- 


Standard horizontal drip- 

proof enclosure for F / A Motors 

(at right) gives full accessibility. 

Cover can be quickly lifted off; 

removing end panels allows rou- 

tine inspection of windings and 
bearings; end panels, covers and 
: air shields can be removed in only 
38 minutes, replaced in 56—with 
the motor still in running condi- 
tion. 


TEFC tube-type F/A Motor 
enclosure is shown at far left. 
The tubes are all mounted in top 
of enclosure, as shown in the next 
picture, and the motor is com- 
pletely accessible when enclosure 
is removed. 


You caw BE SURE...1F ITS 
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wraps economies in a variety of enclosures 
bility, coupled with the time-tested and -proved reliability of Westinghouse motor compo- 
nents, can save you up to 75% on inspection and maintenance. 

THAT’S NOT ALL. F/A Motors have unique Thermalastic® insulation which has been 
protecting coils in more than 50,000,000 kw of Westinghouse large rotating apparatus. Ex- 
tensive testing shows that Thermalastic has a probable 100-year life. And F/A Motors 
are super-quiet . . . virtually eliminate the annoying whine typical of large motors. 

Check today for full information on Westinghouse F/A Motors. Your nearest Westing- 
house representative has details . . . or write Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. J-15018 


Weather-protected 
enclosures: At left is 
the NEMA Type I 
weather-protected F/A 
Motor that’s perfect 
for normal outdoor in- 
stallations. 


Right, a NEMA weath- 
er-protected Type II 
F/A Motor enclosure 
which provides maxi- 
mum protection where 
adverse weather con- 
ditions prevail. 


Enclosure for motors with 
cooler: Note the cooler is inside 
the enclosure, which can be 
quickly taken off to expose the 
cooler and internal motor com- 
ponents as demonstrated at right. 
Full accessibility of all F/A 
Motors means substantial savings 
on inspection time and dollars. 


Westinghouse 
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At Milliken Station, New York State Electric and Gas Corporation, Bailey 
METROTYPE information Systems monitor operating conditions ond gather 
performance data. The monitoring system continuously scans all points 
and prints out any off-normal measurements while the performance 
system makes hourly logs and simultaneously produces punched tape 
for future use in standard digital computing facilities. 


10 


The NS Savannah, first Nuclear merchant ship, is controlled from 
a “Bailey Board” which includes Nuclear Instrumentation and 
Bailey Reactor Controls as well as Bailey Steam Plant Instru- 
ments and Controls. 
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This is the control center for the first commercial super-critical pressure, 
steam-electric unit in America. Here at the Philo plant of the Ohio Power 
Company, on the American Electric Power Company System, Bailey 
controls maintain the desired rate of steam generation, final steam 
temperature and optimum combustion conditions, 


IT’S BAILEY... 


for the latest and safest 


instruments and controls for nuclear 
and conventional power plants! 


Many of the power plants of the future will have 
controls and instruments designed and built by 
Bailey. There are two reasons: Bailey's continuing 
research and development toward the latest equip- 
ment for industry's needs; Bailey's 40-year 
association with the hardware and economic 
requirements of the industry. 


If you are planning new or improved power plant 
facilities, call on Bailey engineers to insure that 
your system will have the proper balance both as to 
economics and needs . . . that there will not be the 


unnecessary expense of over-instrumentation or con- 
Call on Bailey for primary sensing devices, indi- 
cators, loggers, control units, panels, data handling 
equipment, computers for performance analysis, and 
supervisory controls. You'll find designs ranging 
from conventional to the most sophisticated . . . 
mechanical, pneumatic, electric and electronic, 
including solid state. 
There's a Bailey District Office or Resident Engineer 
close to you. Check your phone book, or write direct. 
Al43-2 


instruments and controls for power and process 


BAILEY METER COMPANY 
1036 IVANHOE ROAD + CLEVELAND 10, OHIO 
in Canada—Baliey Meter Company Limited, Montreal 
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handle big changes 


steam demand 
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(Fer left) Chart on left side of panel 
shows wide load changes. Chart on 
right indicates exacting pressure and 

a temperature control. Station takes 
boiler steam at 600 psig and 750 de- 
grees F. and delivers it to process at 
110 psig and 360 degrees F. 


(Cutaway at left) A weighted steel 
ball controls orifice opening, speeds 
intimate mixing of cooling-water and 
steam. No atomizing steam, spray 
nozzle, or glands required. Write for 
Bulletin 1037, 


(Upper right) The 8-inch, 300-pound 
pressure desuperheater is installed 
in the insulated vertical run of steam 
piping at the far left. The cooling- 
water control vaive is behind the 
pressure reducing vaive in the right 
foreground. 


Fast acting valves assure rigid control 
Cooling water flow for the desuper- 
heater is controlled by a 1-inch, 300- 
pound standard Type CV-D dia 
phragm valve (left) actuated by a 
temperature controller. 

The 600-pound standard Type 
CV-D reducing vaive (right) has a 
4-inch inlet and 8-inch outlet to take 
care of steam expansion at reduced 
pressure. Its positioner assures ac- 
curate contro! modulation. 

Copes-Vuican diaphragm type 
vaives can be direct or reverse act- 
ing. Piston types are also available 
for high duty service, assure maxi- 
mum power with precise positioning. 
Write for Bulletin 1027. 


Working with flow rates that vary from 0 to 70,000 pounds per hour, this Copes-Vulcan reducing and 
desuperheating station holds process steam to plus-or-minus 4 psig and plus-or-minus 5 degrees F. with 
only 16 degrees F. superheat. Wide fluctuations in steam requirements often occur extremely rapidly 
at the H. J. Heinz plant in Pittsburgh. On a typical day, the load increased from 0 to 47,000 pounds 
per hour within 15 minutes, then dropped back to 5,000 pounds per hour in even less time. 

Made up of a Copes-Vulcan Variable-Orifice desuperheater and diaphragm operated Type CV-D 
valve, this type of station represents a new approach in process steam control. Since its installation 
over a year ago, the station has maintained an outstanding record for continuous accuracy. 

Whatever your operating conditions, Copes-Vulcan has the desuperheating station for controlling 
your reduced steam temperatures. Besides the Variable-Orifice type, the line includes a Steam-Assist 


type and a Carburetor type. Write for details. ae 
Copes-Vulcan Division 


BLAW-KNOX 
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PHOTOGRAPHED AT NEW YORK STATE NATURAL GAS CORPORATION'S LEIDY COMPRESSOR STATION, TAMARACK, PA. 
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Installation time 
Leidy Station 
cut 25% with 
rejacketed 
ipe insulation! 


“ALMOST 2 MILES OF METAL-ON 


PROTECTS OUR OUTDOOR PIPELINES. 
THIS IS THE BEST-AND BEST-LOOKING— 
INSULATING JOB I'VE EVER SEEN,” 

says head station engineer VICTOR CUMMINGS 


Leidy Pool, with an ultimate storage 
capacity of 105.6-billion cubic feet of 
natural gas, is served by a compres- 
sor station incorporating almost two 
miles of outdoor pipelines. Both lines 
and equipment must be completely 
protected against northern Pennsyl- 
vania’s violent winter storms, torren- 
tial spring rains and summer heat. 
Metal-On jacketing, developed by 
J-M, was chosen to handle this diffi- 
cult job. 

Metal-On is prefabricated at the 
factory in 36-inch lengths. Each 
length combines high-temperature 
J-M Thermobestos insulation ...a 
moisture barrier .. . and a special 
aluminum alloy jacket. And because 
each length can be applied in one sim- 
ple operation, erection time savings 
at Leidy averaged 25°! Metal-On 
can also be easily cut on the job with 
portable power or hand saws. Cut- 
outs for hangers and supports are 
simple to make. 

Maintenance savings can be very 


impressive, too. Metal-On doesn’t cor- 
rode, needs no painting. The rugged 
jacketing, combined with a locking 
device that snaps closed and seals 
joints, will lock out weather and mois- 
ture permanently. And each section 
can be easily removed for trouble- 
shooting. 

You may not have two miles of 
pipeline ... but if you have a tough 
outdoor insulation problem, it will 
pay you to investigate J-M Metal-On. 
Just write to Johns-Manville, Box 14, 
New York 16, N. Y. In Canada: Port 
Credit, Ontario. 


JOHNS MANVILLE 


J OHNS-MANVILLE 


AN INSULATION FOR EVERY COMMERCIAL AND INDUSTRIAL USE 
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economical 


for Corn Products Company 


Sargent & Lundy, Consulting Engineers, 
handle project for new 9375 KW unit. 


De Laval design engineers are specialists in meeting unusual require- 
ments. For example, this unit at the Corn Products plant in Pekin, 
Illinois, is presently operating with 400 psig ISP at 580 F, with 6 
stages to develop 5000 KW at a back pressure of 165 psig. Flexible 
De Laval design will enable this turbine to operate under new steam 
conditions with 11 stages for which space has been provided in the 
casing. When operating at its future steam conditions of 850 psig ISP, 
700 F, the turbine will develop 9375 KW and will provide 275,000 
pounds of steam per hour to the process at a pressure of 165 psig. 


De Laval application engineers will gladly give you more 
information on steam turbines to suit your specific needs. 


815 NOTTINGHAM WAY, TRENTON 2, NEW JERSEY 
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THE FIRST renewable composition disc valve was 
a Jenkins Valve, originated nearly a century ago. Compare 
today’s Fig. 106-A Bronze Globe with any other. See why 


so many valve users agree that a Jenkins is still the FIRST j LOOK FOR HE ADS ens 


for top value. For descriptive folder No. 189-B on the full ALVE S peat 
line of Jenkins Bronze Globe, Angle and Check Valves 


write to Jenkins Bros., 100 Park Avenue, New York 17. 


Sold 7 hrough Le adin Distributors Everywhere MESES 
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in DISC EQUIPPED BRONZE VALVES 


LOOK at that Wheel — Tough malleable 
iron. Design unequalled for cool, sure grip. 


LOOK at the Index Plate — Has Fig. No. 
etched in green background. Held by wheel nut. 


LOOK at the Wheel Nut — Secured by 
rolled-over spindle end. A quality detail. 


LOOK at that Spindle — Made of high 
tensile bronze. See how much heavier it is . . . 
how many more deeply cut threads engage bon- 
net. And, the crowned head that reduces friction 
on disc holder. Sure, it costs more to make a spin- 
dle this way. But it reduces wear, preserves pack- 
ing, means easier operation. 


LOOM at the Packing Nut and Gland — 
Note the heavy and deep bronze hex. And, that 
bronze gland designed to compress packing 
toward spindle. 


LOOK at that Packing Box — Its depth 
equals 11/4 times spindle diameter. More packing 
space means less repacking. An asbestos, lubri- 
cated and graphited packing is used. 


LOOK at that Bonnet — One-piece, screw- 
over design with big hex surfaces is easy to re- 
move. Take anextra look at the bevel joint between 
bonnet and body, serving as an internal brace 
against the crushing effect of the bonnet assembly. 


Millions of Fig. 106-A in use for years prove this 
unique design licks distortion and springing. 


..OOK* at the Dise Holder — It’s the Slip- 
on Stay-on type originated by Jenkins. Correct 
protective depth prevents flaking or cracking 
of dise. 


LOOK at the Dise — Easily renewed with- 
out removing valve from line. Made of composi- 
tions to suit various services . . . and made by 
Jenkins, the only maker of both valves and discs. 


LOOK at that Body — Just compare wall 
thickness of this high tensile bronze body with 
any other valve. The factor of safety is many 
times higher than rating requires. See the curved 
diaphragm to protect seat from distortion by pipe 
strain. Note that the raised seat is higher to per- 
mit more reseating operations . . . and wider, so it 
won't cut into disc. Pipe threads are full length 
and clean cut. 


LOOM at this... for Throttling — Just 
replace the disc nut with this 
Throttling Nut and a Fig. 
106-A becomes well-suited to 
throttling service. This unique 
nut reduces the effects of wire 
drawing and its long legs re- 
strict flow for accurate control. Many plants take 
advantage of this versatile valve to reduce valve 
and parts inventory. 
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Provides Complete 8-Point Service 


It’s just plain common sense to talk to Chase first—before 
you order tube for original equipment or for retubing. 
Here’s why: The Chase Tube Clinic has a special 8-point 
program that’s ready to serve you in all these ways: 


1. WATER ANALYSIS — either original or recheck, to 
help eliminate failure. 


TUBE FAILURE ANALYSIS—by examination of sec- 
tions of tube, determine why the failure and how 
to avoid repetition. 

CORROSION SERVICE-—predicts where to look for 
trouble based on the collected experience with water 
samples and service conditions from hundreds of 
areas all across the country. 


PRODUCT QUALITY CONTROL—Chase tube meets 
rigid ASTM specs, and is given special Chase-devel- 
oped electronic tests as well. 

WIDE ALLOY CHOICE—Chase has the alloy avail- 
able (brass, copper, aluminum, stainless or bimetal) 
to meet any combination of service conditions. 
STRATEGICALLY-LOCATED STOCKS and mills 
can meet normal or emergency delivery schedules. 


APPLICATION ADVICE—Chase tube engineering 
staff can help with design of tube sheets; welding or 


rolling-in installations; advice on use of inserts; 
selection of dual-gauge or thickened end tube, etc. 


PACKAGING TO SPECIFICATION—When you 

order tube from Chase, it comes fully protected 

against damage, and in job-designed packaging to 

meet your exact specifications and installation needs. 
Get in touch with the exclusive Chase Tube Clinic today— 
by calling your nearest Chase Representative, or by check- 
ing and mailing the coupon below. 


Chase 


BRASS & COPPER CO. watersury 20, CONN. 
Subsidiary of Kennecott Copper Corporation 


CHASE BRASS & COPPER CO. 
DEPT. P.12, WATERBURY 20, CONN. 


Please send me the following literature: 


Condenser Tube Information on welding installations 
(] U. Bends [ Full details on how to take advantage of Chase 
Tube Clinic Service 


NAME 


COMPANY NAME 


STREET ADDRESS 


CITY ZONE STATE 


POWER * DECEMBER 1960 For more facts circle 212 on Reader Service card, p 139 


j 
2 


(at right) 4,000-90,000 Ib/hr — The compact Type VP 
package boiler is available in a wide range of capacities 
frorn 4,000 to 90,000 Ib/hr. Shipped ready to install on 
a simple foundation. Features include: Pressurized firing, 
water cooling on all four sides, push-button operation, 
minimum noise and vibration, 

C-E SHOP-ASSEMBLED BOILERS: Type VP — Package boiler for the majority 
of industrial steam needs; Type PCC—Controlied circulation. For high output, 
high temperatures; Type HCC — High-temperature-woter boiler. For lorge- 


scale heating uses; Type WCC — Utilizes waste heat from industrial furnaces. 
Controlled circulation. 


UTILITY-BOILER 
ENGINEERING 


GIVES EXTRA 
DEPENDABILITY 


ALL TYPES OF STEAM GENERATING, 


22 


FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; 
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To a large extent, a utility company’s operating cost is 
based on the efficiency and dependability of its steam 
generating equipment. With a major part of its business 
being with these power companies, C-E has developed 
a “utility-boiler” engineering philosophy that applies to 
all C-E products, large or small. You can be sure that 
your C-E boiler represents the latest thinking in thermo- 
dynamics and boiler design — and that materials and 
construction meet the most exacting standards. For 


extra dependability, specify “C-E.” 3,900,000 Ib/hr—A good example of utility-boiler 
engineering . . . C-E is currently at work on a new 
Write to C-E for answers to your questions on C-E boiler for Commonwealth Edison Company, Chicago, 

‘ which is the largest boiler ever ordered by an Ameri- 

package and shop-assembled boilers. Catalogs are cur- can utility company. The huge unit will serve a 


rently available on types VP, PCC and HCC. 510,000-kw generator and have a rated capacity of 
3,900,060 pounds of steam an hour. 


COMBUSTION ENGINEERING 


General Offices: Windsor, Conn. © New York Offices: 200 Madison Avenue, New York 16, N. Y. 
C-2858 
PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 
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preparation plants to economically produce hi 
quality coals. These investments 


the fuel of the future. 
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COAL IS VITAL when a firm's survival 


depends on top efficiency and pared costs 


Faced by constantly rising costs, thousands of industrial and commercial plants are 
exploring every avenue of promising economy in their effort to keep competitive and 
show a profit. 

Many, in their search, have rediscovered coal. For today, coal still is the biggest 
bargain in fuel — more economical, more reliable and convenient than ever before. 
Highly mechanized mining and preparation methods provide abundant coal of the 
finest quality, clean and graded for every purpose. Chesapeake and Ohio’s huge 
modern coal-car fleet delivers it dependably, economically. And rich, untapped reserves 
of bituminous coal stand ready to serve for centuries. 

Revolutionary advances in combustion equipment further enhance coal’s superi- 
ority as a source of heat, power and process steam. New installations or modernization 
can provide automatic combustion control and complete instrumentation from bin to 
boiler and beyond. 

Coal, for these reasons, remains the wise choice in fuel... for industry . . . for small 
businesses and commercial establishments. .. for institutions. It is the low-cost, high 
efficiency fuel, and it’s here in abundance! 


Chesapeake and Ohio Railway 
TERMINAL TOWER, CLEVELAND 1, OHIO 


A modern boiler room in pastel colors has a C&O Fuel Service Engineers provide free The 5100-mile Chessie Route directly 
clean, almost clinical appearance. Automatic sealed consultation to C&O patrons on combustion, serves over 300 mines in America’s richest 
handling of coal and ash eliminates dust. Advance- application, equipment, or plant arrangement bituminous coal reservoir with the finest 
design combustion equipment gets top BTU's from problems. Write to R. C. Riedinger, General fleet of 68,000 coal cars. Specify C&0 
your fuel dollar. Coal Traffic Manager, above address. routing for dependable, efficient delivery. 


CHESSIE SERVES THE COAL BIN OF THE WORLD 
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CYLINDER 
PLASTIC PACKING | 
SEALING PACKING | _ SEALING PACKING 


_ Only Yorway GUN-PAKT combines these outstanding features with design simplicity. aanaaee 
Joints are available in single or double ends, welding or flanged . 
and in stondard pipe sizes up to 30”. ae 


6” Yarwoy Gun-Pokt Joint, flanged ends, 
,on steam fine ot eastern industrial plant. 


5 of 36 Yarway Gun-Pokt 
Joints, 24" to 16" sizes, weld- 
ing ends on steam fines at mid- 
west state institution. 


Two 10° Yerway Gun-Pokt Joints, flanged 
ends, on return line of high temperature 
plant, 


: 
4 
: 
4 
‘ 
> 
See 
‘ 
Group of 8” Yorway Gun-Pakt 
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WATER LINES THESE BENEFITS... 


v TROUBLE-FREE SERVICE 
LOW MAINTENANCE 


SIMPLIFIED DESIGN 


WITH YARWAY GUN-PAKT 
EXPANSION JOINTS 


Only Yarway Gun-Paxt Expansion Joints 
offer simplicity, efficiency, and freedom from the 
“headaches’’ that plague many plant engineers. 
That's why more engineers are specifying 
Yarway for efficient operation of steam and 
high temperature water piping in industrial 
plants, institutions and universities. 


Yarway GuN-Pakt Expansion Joints offer 
you these advantages: 


CONTINUOUS SERVICE —Shutdowns are elimi- 
nated. Addition of packing is seldom necessary, 
but may be added under full line pressure. 
No vents. Never needs repacking. One plant 
lost, through forced shutdowns, production 
valued at $25,000. a day—until joints were re- 
placed with Yarway GUN-Pakt. 


RUGGED DEPENDABILITY — All-steel con- 
struction with durable, chromium-plated, seam- 
less steel sleeves. No chance of metal fatigue. 
Wrought steel bases provide rugged, positive 
anchorage. 


INTERNAL AND EXTERNAL GUIDES—Posi- 
tive alignment of sleeve in stuffing box—where 
it counts. 


LIGHT WEIGHT, STREAMLINED DESIGN— 
Requires less space to install, less space to 
maintain, smaller manholes, fewer joints 
needed per length of pipeline. 


MINIMUM MAINTENANCE— Many GUN-PAKT 
Joints have been in service over 25 years with 
only nominal maintenance—no major repairs or 
periodic overhauls. NEVER A SHUTDOWN 
FOR REPACKING. Maintenance records 
show an average of one manhour and 65 cents 
worth of packing needed per joint per year. 


Why don’t you investigate the advantages of 
Gun-PakT Joints now? A Yarway engineer 
will be glad to discuss the subject with you. 
Invite him to call. Ask for Yarway Bulletin 
EJ-1917, too. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
Brancu Orrices IN Principat Crries 
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KNITTEL CRUSHER Ring Type with Double Rotor 


DOUBLE ROTORS BLAST LUMPS TO SIZE 
WITHOUT DANGER OF PLUGGING 


@ EXCLUSIVE CRUSHING ACTION . . . Permits the material to fall 
further into the crusher where two sets of triangular sectors 
can take a high velocity direct blow on the suspended lumps. 
Lumps are not only shattered but are literally gobbled up in a 
continuous flowing stream to the sizing grates. 

@ CRUSHES DAMP MATERIALS with FULL CAPACITY . . . Eliminates 
the use of stationary breaker plates, as a result there is no plug- 
ging or choking and full capacity is maintained. 

@ LESS HEADROOM — LESS POWER REQUIRED . . . Requiring consider- 
ably less headroom and less power than with single rotor machines. 

@ TRIANGULAR SECTORS . . . Three wearing surfaces of manganese 
steel triangular sectors automatically position themselves to present 
the least worn surface to the crushing action. 

@ GRATE SIZING BARS . . . Provide accurate sizing of materials, 
prevent uncrushable materials from passing. 

@ AUTOMATIC TRAMP IRON RELEASE . . . Steel fingers, operating 
independently, automatically lift to pass uncrushable material. 


ENGINEERING DIVISION 
STEPHENS-ADAMSON MFG. CO. 
GENERAL OFFICE & MAIN PLANT, § RIDGEWAY AVENUE, AURORA, ILLINOIS 


PLANTS LOCATED IN: LOS ANGELES, CALIFORNIA © CLARKSDALE, MISSISSIPP) 
GELLEVILLE; ONTARIO 
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VERY PLEASED were user and contractor with the ease of installation and start-up of 
“Big Bertha,” the 7000-hp Elliott motor shown below. It drives a compressor in the 


Port Neches plant of Jefferson Chemical Company. 


when delivered 


means easy, quick, economical installation 
Elliott eliminates large motor “bugs”’ at the factory 


A fundamental feature of Elliott motor 
manufacturing is to make certain that all 
motors are “clean” when shipped. Careful 
checks, tests and adjustments at the factory 
eliminate potential trouble-making “bugs” 
before shipment, making installation, start- 
up and early operation smooth and easy. 

A good example is the 7000-hp Elliott 
motor shown above, dubbed “Big Bertha” 
by the operators. It went into operation 
very, very smoothly, which pleased both 
contractor and customer. And this is not an 
isolated case; the Elliott reputation for 
clean, bug-free motors is very well estab- 


Ridgway Plant, Ridgway, Pa. 


For more facts circle 217 on Reader Service card, p 139 


lished. “You can bolt them down and start 
them up” is what our customers say of 
Elliott large motors. 

Of course, “cleanliness” is only one mani- 
festation of the high quality and perfection 
of every detail that is characteristic of all 
Elliott large motors. An interesting sidelight 
on this particular installation is that the 
motor was found to be carrying a load con- 
siderably in excess of guaranteed rating, 
without the slightest sign of distress 

It is no wonder that experienced users say 
that the very finest large motors built are 
built by Elliott. 


ELLIOTT Compan 


RO-3 
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REPUBLIC ELECTRUNITE BOILER TUBES are produced from highest 
quality fiat rolled open-hearth steel and manufactured by Republic's 
exclusive process that ELECTRically-UNITEs the tube under pressure 
without additional foreign or extra metal. Each length of ELECTRUNITE 
is hydrostatically or electronically tested to conform with applicable 
ASTM specifications, and the ASME Boiler and Pressure Code. 

Strong, Modern, Dependable ELECTRUNITE is specified for the big jobs because dependability is 
built-in. Tie ELECTRUNITE process assures uniform wall thickness, 
uniform ductility, uniform diameter, and true concentricity. Bends 
are smooth and uniform. Rolling-in operations are easier. 
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FOR PAPER MAKING... 


with REPUBLIC ELECTRUNITE BOILER TUBES 


Continuous, dependable power is one of the first 
requirements in paper making. That is why Republic 
ELECTRUNITE Boiler Tubes are on the job in the new 
boiler plant of the West Virginia Pulp and Paper 
Company, Covington, Virginia. 

Erie City Iron Works, Erie, Pennsylvania, were 
designers, engineers, and erecters of the unit, produc- 
ing 77,900 pounds per hour at a normal operating 
pressure of 170 pounds. Waste black liquor from 
digestion of pulpwood is burned in a rotary incinerator 
and the hot gases are fed into the boiler, producing 
steam, the power for paper making. 


0.006 IN. 

12.5% of Wall 
12.5% of Wall 
12.5% of Wall 


which completely penetrate the wall; but also tubing with defects 
equal to, or greater than, those shown in this table. For irregular 
defect shapes, a tube with defect area equal to or greater than 
shown above is rejectable. Where required, sensitivity of FARROW- 
TEST equipment can be calibrated to reject defects of lesser speci- 
fied area than shown in table, at extra cost. 


FARROWTEST— QUALITY YOU CAN MEASURE. Not a laboratory theory, not o 
mere inspection tool, but on exclusive production test that detects and 
rejects tubing containing defects of critical size. FARROWTEST is offered as 
an alternative to other less positive tests in accordance with the table 
above, at no extra cost. 


REPUBLIC ELECTRUMITE STAINLESS STEEL TUBING resists corrosion and provides 
long trouble-free service in heat exchanger, condenser, evaporator 
operations. When woter is a problem, call your Republic representative, 
or send coupon for additional information. 


ELECTRUNITE is produced by an exclusive process 
universally accepted by leading technical authorities, 
code societies, boiler and heat exchanger manufac- 
turers, Federal and State committees, and boiler insur- 
ance requirements. 

Full normalizing, uniform wall thickness, diameter, 
true concentricity, assure easy workability and inservice 
dependability. Bends are smooth, uniform. Rolling- 
in operations are easier. 

To learn how ELECTRUNITE can offer you greater 
savings in installation time and operating costs, call 
your Republic Representative. Or write. 


REPUBLIC STEEL 
of Slaualard, Sols and, 


REPUBLIC STEEL CORPORATION 
DEPT. PO-9757R 
144) REPUBLIC BUILDING - CLEVELAND 1, OHIO 


Please send more information on the following products: 
© Republic ELECTRUNITE® Boiler Tubes 
© Republic ELECTRUNITE Stainless Steel Tubing 


Name Title. 


O FARROWTEST® 


Firm 


20 0.006 IN. 0.0025 Square inches 
18 | | 0.003 Square inches _ 
PARROWTEST detects and rejects not only tubing containing defects 4 


Another 
Big 
Hydraulic 
Turbine 


and 


Hitachi has recently completed two 137,500kw/125,000kVA hydraulic turbines and generators 
for the Miboro Power Station in Central Japan. The turbine is of the vertical-shaft Francis 
type, and specified for a speed of 225rpm, a maximum effective head of 200m and 76.6 
cu.m/sec. water flow, making it one of the largest units of its kind in the world. Its runner 
has a maximum diameter of 3.7m and the main shaft a diameter of 95cm. The spiral cas- 
ing, which was constructed in 13 sections to facilitate transportation to the site, has an inlet 
diameter of 3.35m and an outer diameter of 11.2m. 


The generator presents a high-torsoed appearance having been so designed in consideration ' 
of the comparatively high speed. Since the generator was designed for a rated voltage of 
16,500 volts and, in this respect, represents the first such attempt in Japan, particular care 
was taken in the corona-shielding and impulse resistance of the stator winding. The genera- 
tor is rated at 60 cycles, 225rpm and 0.9 power factor but is also capable of operating at 50 | 
cycles, 187.5rpm and 1.0 power factor. 


e 
Cable Address: “HITACHY” TOKYO . ‘ 
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PUMPAGE 


Goulds news about pumps for process industries 


Glassed pump keeps tattletale gray out of light bulbs 


Sylvania Electric Products Co. uses 
an abrasive slurry of hard fine phos- 
phor particles in a xylol solution to 
coat the inside of its fluorescent tubes. 

This slurry has always been hard 
to handle. It quickly eroded metal 
pumps which then contaminated and 
discolored the slurry. Discoloration 
increased rejects. A pneumatic sys- 
tem was tried . . . it needed constant 
monitoring and created a vapor 
hazard. 

Sylvania engineers installed a 
Goulds-Pfaudler test pump, estimat- 


Pump with cold feet 


The Goulds Model 3775, available in 
steel and any of the stainlesses, 
handles temperatures to 600° F 
because of its cooled support, bearing 
and seal chamber construction. 

It is ideal for handling flammable 
or otherwise dangerous liquids, with- 
stands thermal shock. 

For information on this, or other 
products on this page, write Goulds 
Pumps, Inc., Dept. PO-120, Seneca 
Falls, N. Y. 


ing a nine-month life would pay for 
the pump. Over two years later, the 
pump shows no wear or foreseeable 
future problems. 

Sylvania now has four Goulds- 
Pfaudler glassed pumps, each running 
about 80 hours per week and handling 
30 gpm of slurry against a 30-ft. head. 

This simple, completely enclosed 
system ends vapor hazard, involved 
pipes and controls, and the need for 
constant monitoring. The inert glass 
protects product purity. 


Vicious viscous kept moving 


Over 100 Goulds pumps do a wide 
variety of pumping jobs at Marathon 
Southern Corporation. 


Among them are two tough 
3715's. These keep abrasive, viscous 
black liquor moving. Each handles 
200 gpm to a head of 65 ft. Stainless 
steel 316 construction resists the 
bite of hot, abrasive liquor. 

Choose construction materials best 
suited for you when you get the Model 
3715. Write for Bulletin 725.4 which 
lists available materials. 


GOULDS @ PUMPS 
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The ductile iron difference 


To make ductile iron, magnesium is 
added to molten cast iron, changing 
the sharp, thin graphite flakes to 
spheroids. The spheroids have large 
areas of iron matrix between them, 
and since they have no sharp edges, 
the ductile iron has far greater 
strength than the original cast iron. 

Ductile iron is so tough it can be 
used in many applications previously 
requiring cast steel. 

lt might pay you to look into this. 
Write us for information on ductile 
iron pumps or parts. 


Now...circulate with Hastelloy 


If you need a small pump in a hurry 
to circulate or transfer clear corro- 
sives—we can supply it right off the 
shelf. 

Hastelloy* “‘C,”’ a highly corrosion- 
resistant nickel-chrome-molybdenum 
alloy, is now available on our Model 
3604. This 44” centrifugal pump with 
big-pump stamina is built for ’round- 
the-clock service in chemical process 
work, pilot plant or laboratory. 

Drop us a line and we will send you 
a bulletin with performance chart 
and other information. 


*Trademark of the Haynes-Stellite Division of 
Union Carbide Corp. 
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DAILY GRIND 
ALWAYS UNIFORM 


with Pennsylvania 
Reversible Hammermills 


Regardless of condition of coal or 
amount of hammer wear—Penn- 
sylvania Hammermills are noted 
for producing a highly uniform 
product day after day. 

Basic design and simple adjust- 
ments available to the operator on 
the spot make this possible. . 

Pin point adjustments of cage- 
hammer clearance (by ratchet 
wrench and worm gear assembly) 
compensate for hammer wear or 
coal condition. 

Crushing action keeps fines to 
minimum. Free air impact crushing 
in upper zone prepares coal so 
there is little dredging of hammers 
through oversize in cage-bar zone. 
Results—uniform grinds day after 
day. 

DOUBLE CRUSHING AREA: 


DOUBLE CAGE, BLOCK 
AND HAMMER LIFE 


No other crushers give you so 
much more for your money. Penn- 
sylvania Reversible Hammermills 
give double the crushing area— 
double the life of cage bars, 
breaker blocks and hammers. A 
flick of the switch; rotor is reversed 
and you are using a duplicate mill. 

What's more, hammers need 
never be hand turned, and wear is 
kept uniform. 


@ Pennsylvania Reversible Hammermill for preparing bituminous coal for exact specifi- 
cations of cyclone burner bin system, ready for shipment to large southern power plant. 


With adjustable cage assemblies, 
hammers can be worn much fur- 
ther while keeping grind uniform 
—with no falling off of tonnage. 


FREE BULLETIN 


Bulletin 1040, giving a full descrip- 
tion of the design, construction 
features, operation and mainte- 
nance of Pennsylvania Reversible 
Hammermills, can prove profitable 
reading for you. Write for a copy 
today. 
PENNSYLVANIA CRUSHER DIVISION 


Batu Iron Wonks Corporation 
WEST CHESTER, PENNA. 


DOUBLE DIVIDEND! 


Pennsylvania Bradford 
Breaker cleans coal 
as it crushes 
Famous Pennsylvania Bradford 
Breakers not only crush and size 
run-of-mine coal—they automati- 
cally remove and discharge tramp 
iron and other refuse. This is just 
one of many features giving 
Pennsylvania world leadership for 
this type of crusher. Over 100 
million tons of coal annually are 
prepared by Pennsylvania Brad- 
fords in power plants everywhere. 
For complete information, write 


and ask for Bulletin 3009. 


and service. Call on Pennsylvania 
with your next crushing problem. 
Representatives from coast-to-coast. 
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Onan Instapac provides 


your equipment wont know 


ON 


WITH 
INSTAPAC 


power is restored 
within slightly more 
than one cycle. 


dicates power outage) 


WITHOUT 
INSTAPAC 


500 to 600 cycles 
can be lost before 
power is restored. 


Write for free folder 
and specifications sheet 


Complete data including diagrams show- 

2a ing three popular Instapac hook-ups: ' 
\ | (1) Instapac combined with an Onan 
te wi | Standby Power Plant; (2) Instapac with , 
= -—— \ no plant, using batteries for temporary , 
’ | standby power; (3) Instapac as a contin- 
| uous power source for critical applica- 
=) tions where not even the .020 seconds’ 
lapse in power can be permitted. 


COMPACT SIZE. Wall Mounting: Cabinet (illustrated) , 
: 19” wide, 30” high, 814" deep. Rack Mounting: 19” wide, 
12)4" high, deep. 


‘ 
4 
/ 
| 
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power so fast that 


the main poweris 


Within 20 milliseconds of a power outage, Instapac 


supplies emergency power 


... combined with an Onan 


Electric Plant you have complete standby protection 


The seconds it takes to start an engine-driven 
standby power plant and switch it into the cir- 
cuit may be too long where continuous opera- 
tion is essential. 

In microwave and television relay stations 
, . . in marine, railroad and aircraft communi- 
cations .. . in telemetering . . . etc. . . . a power 
lapse of only seconds can jumble signals, cause 
wrong instructions to be sent, cause loss of valu- 
able time, even loss of irreplaceable messages. 

If you have any of these situations you need 
immediate power—you need Instapac. 

Instapac is a transistorized inverter which 
converts battery current to alternating current 
of the proper frequency and voltage. It is rated 


at 1 KVA (a booster is available to raise this to 
1.35 KVA) .. . 120 volts, 60 cycle; 50 cycle 
units also available. Instapac may be wall 
mounted, as ‘illustrated, or rack mounted, to 
meet your requirements. ‘ 

Instapac is reliable. There are no moving 
parts in the inverter itself such as you'll find in 
a motor-coupled, engine-driven standby plant 
where there’s always the risk the engine won’t 
start fast enough. 

Instapac is manufactured by Onan, the world’s 
leading builder of electric te plants—the 
only electric plants that are Performance Certi- 
fied to do the job you want done. . . most 
dependably . . . and at lowest cost. 


ONLY ONAN GIVES YOU THIS CERTIFICATION 


accordance 


testing laborat 


ory. 


D. W. on 
AN & so 
Minneapolis 14, 


World’s 
Leading Builder 
of Electric 
Power Plants 


D. W. ONAN & SONS INC., 2668 UNIVERSITY AVE. S.E., MINNEAPOLIS 14, MINN. 
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( Advertisement) 


All Pilots Fit All Main Valve Sizes 


Downtime, Maintenance, 
Inventory Reduced 


Combination Pressure 
and Temperature 


Differential 
Pressure 


Back Pressure 


Let’s start off by admitting there’s no 
such thing as a “maintenance-free” 
regulating valve. Any valve that auto- 
matically controls temperatures or 
pressures within close limits can be 
affected by dirt in steam lines. 

If trouble does develop, engineers 
want a regulator they can get back on 
the line — fast. That’s one reason why 
more engineers are standardizing on 
Spence Regulating Valves with exter- 
nally mounted pilots. The simple test 
of disconnecting the external bends 
establishes whether the trouble is in 
the main valve or the pilot. 

If the main valve is the trouble spot, 


> 
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Air Adjusted Pilots 


Remote Control Panel 


it can be maintained without removing 
the valve body from the line. If the 
pilot is the trouble spot, it is easily re- 
moved for cleaning. However, if pro- 
duction downtime is a strong factor, 
the fastest method is to install a spare 
pilot and it is inexpensive. 

All Spence pilots fit all sizes of 
Spence main valves. If you have twenty 
pressure regulators, for instance, all you 
need is one spare pilot. It will fit all 
main valve sizes from %4” to 12”. 

Another advantage of the Spence 
design is the external pilot is inter- 
changeable. You can change the func- 


tion of a regulator by merely changing 


the pilot. In many plants this can rep- 
resent an important factor in reduced 
inventory costs because you only carry 
a few inexpensive extra pilots instead 
of complete regulators. Obviously, 
there is also a considerable savings in 
labor costs when a valve can be con- 
verted, in the line, from a temperature 
regulator to any one of various pressure 
regulators. 

The pictures above show a few of 
Spence’s wide line of automatit . 
lators. For more information write for 
Bulletin TE. 


SPENCE ENGINEERING COMPANY, INC. 
Walden, New York emree 


POWER * DECEMBER 1960 


‘ 
: 
: 
} 
3 
: 
: 
» 
¥ AQ Jag 
> 

4 

| | = 
| 
i 
4 
“4 
4 


POWER * DECEMBER 1960 


Heat exchangers stocked 


at BaG plant for 
serving rush orders 


NEED A HEAT EXCHANGER IN A HURRY? 


All facilities for heat exchanger manufacture are 
available under one roof at the BeG plant, where 
assembly line procedures permit building an inven- 
tory of stock parts and complete units. BeG Heat 
Exchangers are not only engineered to top efficiency 
but are constructed to the highest standards of 
quality and safety as required by the A.S.M.E. Un- 
fired Pressure Vessel Code. Form U-1 Manufactur- 
ers’ Data Report for Unfired Pressure Vessels is 


Send for brochure 
“The A.S.M.E. Story” 


All B&G Heat Exchangers are 
stamped with A.S.M.E. "U" 
Symbol 


furnished with each unit as required by the pro- 
visions of the A.S.M.E. Code. 

BaG Heat Exchangers are made in both U-bend 
and straight tube, floating tube sheet models. A 
comprehensive stock of U-bend exchangers is avail- 
able for fast shipment. Refrigeration condensers, 
evaporators, liquid receivers and suction line heat 
exchangers are also maintained in factory stock. 


Dept. S'-36, Morton Grove, Illinois 


BELL & GOSSETT 


Canadian Licensee: §. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronte 16, Ontario 
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Central Station and Industrial Steam Generators + Steam Condensers and Pumps « Cooling Towers 
Pulverized Fuel Systems + Feedwater Heaters « Packaged Steam Generators +» Nuciear Components 


POWER PLANT PRODUCTS HEAT ENGINEERED BY FOSTER WHEELER: 


‘ 
| 
| NA | 
“ 
‘ 


Why two (or more) heads 


Janus, it is said, could look two ways at once. 


If a manufacturer of power plant equipment 
had only one product to sell, of necessity 
his view would be limited. 


Foster Wheeler has the advantage of being 
able to see the whole power plant picture 
because F'W designs and builds not only 
complete steam generators, but also steam 
condensers, feedwater heaters, evaporators, 
cooling towers, pulverized fuel systems 
and nuclear components. 


What does this mean to you? It means a 
better overall understanding of your 
equipment needs. More smoothly 
integrated power components. A greater 
power value for your money. 


Profit from better designed, better built 
power plant equipment. Discuss your require- 
ments with Foster Wheeler Corporation, 

666 Fifth Avenue, New York 19, New York. 


FOSTER WHEELER 


NEW YORK LONDON PARIS ST. CATHARINES, ONT. 
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Compare the above advantages with any com- 
petitive equipment and you'll readily see why 
Multiclones are the logical choice for your partic- 
ular operations, too. There’s a Multiclone repre- 
sentative near you who will gladly supply further 
details to fit your individual requirements. No 
obligation, of course! 


WESTERN 


PRECIPITATION 


DIVISION OF JOY MANUFACTURING COMPANY 


1000 WEST 9TH STREET, LOS ANGELES 54, CALIFORNIA 
NEW YORK 17 «CHICAGO 2+ PITTSBURGH 2+ATLANTA 5+«SAN FRANCISCO 4 
IN CANADA: 8285 MOUNTAIN SIGHTS AVENUE. MONTREAL. P. Q, 


MULTICLONE FLY ASH COLLECTORS 


{. 4 COST LESS TO MAINTAIN... 
ARE FAR SIMPLER TO SERVICE! 


When you buy fly ash collection equipment, don’t stop with a comparison 
of initial cost only. Compare also the cost and simplicity of keeping your 
collector at top-notch efficiency throughout the years. To the outstanding 
advantages of Multiclone’s unique operating features, add the low cost 
and easy maintenance of this equipment and you'll see why Multiclones 


are the leading choice wherever centrifugal types of fly ash collectors 
are the most practical solution. 


Send for descriptive literature 
on Multiclone equipment. 


Cottrell 


Multiclone Therm-0-Flex Dualaire 


ip 


Turbulaire-Doyle Joy Microdyne Hi-Turbiant 
Precipitators Dust Collectors Hi-Temp Filters Reverse-Jet Filters Scrubbers Scrubbers Heaters 
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SELECTED 


Completely integrated SOHIO Toledo Refinery 
SOHIO Selected SWAGELOK Tube Fittings for just one reason — MAXIMUM RELIABILITY. 
e This Toledo Unit refines 60,000 bbis. of crude oil per day in ONE CONTINUOUS OPERATION. Just 
> QI Q) \2) consider the absolute necessity for leakproof tube fittings within this installation. No room 
»*) ww for failure here! A highly successful example of total integration, Standard Oil Company of Ohio’s 
TUBE FITTINGS Toledo Refinery is a functioning tribute to engineering skill and mechanical performance. 


FOR MAXIMUM RELIABILITY SPECIFY SyqnQhde Tube Fittings 


Crawford Fitting Company + 884 East 140th Street + Cleveland 10,Ohio »* Crawford Fittings (Canada) Ltd., Niagara Falls, Ontario, Canada 
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@ NO MATCHING 
PROBLEMS 


@ MAINTAINS GROOVE 
SHAPE 


@ COMPLETE CONTACT- 
PRESSURE 


@ CONSTANT PITCH AND 
SPEED RATIOS 


@ LESS MAINTENANCE — 
LESS TAKE-UPS 


@ LESS BELT AND SHEAVE 
WEAR 


Write for Bulletin M141 


R/M DRIVE 


MORE 
WITH MORE RELIABILITY 


Designed for high volume forgings, this giant 2500 
ton automated press developed by Erie Foundry 
Company is powered by a 250 HP Poly-V Drive. 
This new drive provides much higher horsepower 
capacity . . . delivers more dependable power per 
inch of drive width than ever before possible! 
Poly-V features a single unit V-ribbed belt across 
full width of the drive sheave—not an assembly of 


V-belts. Single unit belt design eliminates length 
matching problems — minimizes equipment down- 
time and belt replacement costs, runs cooler, 
smoother. 

Just two cross sections of Poly-V Belt meet every 
heavy duty power transmission requirement. Ask 
your R/M Distributor for details about R/M 
Poly-V* Drive. 


*Patented 


WHEN YOU CHANGE DRIVES... 
CONVERT TO POLY-V AND BE SURE! 


RAYBESTOS-MANHATTAN, INC. 


MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY 


+ +» "MORE USE 
PER DOLLAR” 
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RAY-MAN 
CONVEYOR BELT 


Engineered for 
45° Idlers 


TRAINS NATURALLY 

TROUGHS DEEPLY 

HOLDS FASTENERS 

RESISTS IMPACT AND 
RIPPING 

REQUIRES NO BREAKER PLY 

DOUBLE COMPENSATION 
RELIEVES OUTER PLY STRESS 

EXCLUSIVE "XDC” 


s 
LONG-WEAR COVER 


Every component of a Ray-Man 
Conveyor Belt is precision propor- 
tioned to give you a balanced belt 
construction, with as much as 4 
longer life expectancy. It’s the 
same as getting 144 more conveyor 
belt for your money. Further sav- 
ings are possible, if you use 45° 
Idlers. Properly engineered, you 
can haul a fuller load, or install a 
narrower conveyor. Ray-Man is 
guaranteed against ply or cover 
separation at the hinge line where 
the 45° angle proves too sharp 
for regular belt constructions. 
Write for Bulletin M303. 


HOMOFLEX 
HOSE 
more flexible, 
weighs less 
than any hose 
for equal pressure 


@ SUPER-STRONG 
@ PRECISION BUILT 
@ NO PRE-SET TWIST—WILL 


+ 
a 
* 
NOT KINK 
e 
* 


@ INSEPARABLE TUBE-TO- 
COVER BOND 


@ UNIFORM INSIDE AND 
OUTSIDE DIAMETERS 


@ EASIER, SAFER COUPLING 


Strong, lightweight, and ‘“‘flexible 
as a rope” — Homoflex is the easiest 
handling hose and lasts longer. 
Made in types for air, water, other 
fluids and gases. Ask about other 
types of R/M rubber hose for 
our job applications. Write for 
ulletins M620 and M694. 
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There’s nothing dainty about new “K&M” Zebra. Its 
rugged, full body lets you work fast . . . almost forget 
about handling breakage. And once it’s in place, this 
low, medium and high-temperature thermal insula- 
tion stands up to intense vibration—won’t crack or 
warp from shock or heat . . . as proved in tests by 
K&M and independent testing laboratories. 


Another Zebra advantage is this: it’s made in half 
sections exclusively . . . even for the larger pipe 
sections. The result is speedier application with fewer 
joints. Zebra is also relatively lightweight . . . easy to 
cut and fabricate. It can be re-used . . . dismantled 


Teashbey Mattison at Aanbiler 


In C da: Atlas Asbestos C 
5600 Hochelaga Street 
Montreal 5, Canada 


Pp y Limited, 


the multi-layer pipe insulation that goes on fast! 
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and re-applied. No skin abrasion or cuts either. Zebra 
has a smooth surface. 


Write today for more information and a free sample 
of “K&M” Zebra—the rugged new pipe insulation 
that’s fast to apply. Keasbey & Mattison Company, 
Ambler, Pa. Dept. I-1120. 


* for temperatures of 200° F te 1200° F «made of calcium 
silicate-ashestos fiber bonded felts « meets requirements 
for density, conductivity, modulus of rupture, and 
resistance to soaking heat + available in a wide range of 
sizes and thicknesses. 
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CHECK OIC FIRST...IT PAYS! 


SERVICE to meet your valve needs is the “specialty 
of the house” at your nearby OIC Valve Distributor. As a first-line 
distributor, he gets OIC’s all-out support to insure that you get the 
service you deserve. OIC’s strategically located warehouses, and 
complete-line factory inventory ‘‘backstop” every OIC distributor 
with a multi-million dollar stock of bronze, iron, ductile iron, cast 
and forged steel valves. As a result of this strong distributor support, 
immediate delivery of the more popular items out of distributor’s 
stock is common, and 4 to 5-day delivery out of warehouse or factory 
stock is routine. When quality is a problem, or delivery is urgent, 
phone your OIC distributor. Service is his business, and ours. 


FORGED AND CAST STEEL, BRONZE, 
CEC! ALVES IRON AND DUCTILE IRON VALVES 
THE OHIO INJECTOR COMPANY « WADSWORTH, OHIO 
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in cooling towers — 


e longer life— more than 40 years 
e no need for critical water treatment 


3: e virtually no maintenance cost 
HAMON recommends asbestos-cement fill 


To learn why a builder experienced with both wood 
and asbestos-cement fill makes this recommendation, 
read the accompanying discussion of cost factors 
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For the greatest return on your investment 


Importance of cooling towers in the 
planning of tomorrow's steam-electric 
stations and industrial installations 
gives point to the design step pictured 
above—the evolution from wood to 
asbestos-cement fill. After long ex- 
perience with both, the ‘large inter- 
connected electric system comprisin 
EDF, the French power authority, oad 
the nationalized French coal mines, 
has practically standardized on as- 
bestos-cement fill. 

Hamon and other builders supply 
wood or durable-material towers. The 
reasoning leading to our preference 
for durable materials can be shown 
by analysis of comparative data. 

The excellent independent U.S. sur- 
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veys referred to below deal mainly 
with wood towers. They cover many 
years, during which decisions to mod- 
ify water treatment or to treat wood 
fill introduced some improvement in 
the comparative picture. It will take 
time to fully evaluate this progress. 


Water and Wood Treatment 


Cooling Tower Institute Bulletin 
WMS 104 (June 1959) covers studies 
on 103 towers, and 745 inserted test 
panels, over a period of more than 7 
years. Included are towers in the 
power field, chemical and rubber 
plants, and petroleum refineries. Pro- 
tective treatments applicd to test 
panels were: creosote, acid copper 
chromate, chromated copper arsenate, 
ammoniacal copper arsenite. The re- 
port concludes: “Water treatment is 


WATER FILM is formed on thin asbestos- 
cement sheets to give surface for cooling 


the most effective means for control- 
ling chemical surface and biological 
surface attack, whereas biological in- 
ternal attack can best be prevented 
by pressure preservative impregna- 
tion.” 

In the same CTI bulletin, page 4 
carries a 52-tower sample indicating 
that about two-thirds of the deteriora- 
tion causes are chemical and biologi- 
cal surface attacks against which pre- 
servatives cited are not effective. 

Close scrutiny of these page 4 fig- 
ures shows fill life for the 52 towers 
ranging from 3 years (likely in the 
Gulf Coast area) to 19 years, with 


{ADVERTISEMENT} 


the possibility of a few more years in 
a couple of cases. For all 52 tower 
fills, one can evaluate an average life 
of 12.5 years if one gives a 19- 
year life to fills not yet replaced 
on completion of tests. This 12.5-year 
life reflects the earlier noted fact that 
many of the towers received the bene- 
fit of improved water and/or wood 
treatment during the test period. 


Life Expectancy of Wood Towers 

In addition to fill data, page 4 of 
the CTI bulktin gives figures for 
walls and frames ranging from 7 to 
23 years. One can evaluate a weighted 
average life of approximately 16 
years for walls and 18 years for 
frames assuming a 23-yr life for those 
not replaced at end of tests. 

A main objective of Hamon and 
other builders has been to improve 
these life expectancies. This is not 
easy because, as page 4 of the CTI 
bulletin says: “. . . the subject of 
wood deterioration under cooling- 
tower conditions is far from com- 
pletely understood.” 

As CTI said in 1959: “Water 
treatment is the most effective means 
of controlling chemical surface and 
biological surface attacks”. This 
means pH between 6 and 7. Algae- 
cides, if needed, should not cause 
oxidation in water circuits. Chlori- 
nation should be used only if impos- 
sible to do otherwise. 

Application of water treatment re- 
quires great care to achieve desired 
results of prolonging wood life with- 
out impairing metal parts of tower 
and associated equipment. Certainly, 
operations would be simplified and 
cost reduced if such complex treat- 
ment could be avoided by use of less 
sensitive tower material. 


Maintenance and Repair Cost 


The most recent paper as far as we 
know is ASME No. 56-A-59, which 
covers maintenance and repairs on 
50 towers for at least 8 years. Of 
these, 50° received wood treatment 
during the 8 years, or were to receive 
treatment thereafter. Under these con- 
ditions, maintenance and repairs are 
evaluated at an average of some 6.6% 
= year of tower first cost, excluding 

asin, electric wiring, and riser pip- 

ing. Accumulated maintenance cost 
reached 25% of first cost after 6 
years, 37% after 8, and was extra- 
polated to 100% after 15 years. 

As to investment, the following 
figures are indicative: a conventional 
wood tower, such as Hamon also 
builds abroad, costs here, without 
basin, some $16 per sf of horizontal 
cross-section. An improved wood 
tower, with impregnated fill, asbestos- 
cement casing, etc, costs some $23. 


When clients seek high life expectancy 
under very adverse conditions, a con- 
ventional tower may have impreg- 
nated wood slats of increased size, 
transite casings, some plastic parts, 
etc. This runs cost to some $27 per 
sf, and tower fill is still wood! 

As a builder of wood towers, 
Hamon has experience with their 
problems and for many years has 
worked in the direction suggested on 
page 10 of ASME paper No. 56-A-59: 
“Cooling tower owners... . probably 
could have afforded a concrete-shell 
cooling tower with a fill of non-cor- 
rosive metal or some plastic material 
lasting perhaps 30 to 40 years.” 
Hamon has chosen concrete shells 
and asbestos-cement fill for durable- 
material towers. These can tolerate 
pH of 8 or 9 and chlorinated water. In 
some cases, use of asbestos-cement 
avoids need for water treatment. 


Asbestos-Cement Life over 40 yr. 
Whether water is treated or un- 
treated, there should be no fear of 
deterioration of permanent fill. In 
certain towers asbestos-cement used 
for flumes 34 years ago and for fill 
20 years ago shows no change to date. 
For induced-draft towers with con- 
crete framework, columns and beams, 
corrugated asbestos-cement casing 
and transite fill, life expectancy is 
truly indefinite and exceeds 40 years 
with no question mark attached. The 
cost, in the order of $27 to $30 per 
sf, is similar to highly improved 
wood towers. Maintenance is nil. 


Conclusions 


Based on experience with all types, 
Hamon believes that a tower of dur- 
able material with asbestos-cement 
fill and life expectancy over 40 years 
will prove the best investment for 
most buyers of induced-draft towers. 

Similariy, Hamon believes that 
hyperbolic towers with asbestos-ce- 
ment fill offer maximum return on 
an investment that should be no great- 
er than for wood-fill, because result- 
ing smaller shell can be erected by an 
exclusive Hamon method. 

To date, the Hamon companies 
have some 60,000,000 sf of asbestos- 
cement fill in service and thus have 
unique experience with this material. 

The above explains why Hamon, 
Inc brings its durable-material line 
to the attention of U.S. tower users. 


For descriptive Catalogs on HAMON 
natural draft or induced draft cooling 


HAMON, INC. 
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and the Valve 


The introduction, in 1945, of commercial steel valves with pressure-seal bonnet joint 
construction was a significant advance in the art of building large high-pressure steel valves. 
The new pressure-seal construction eliminated massive flanged bonnet joint connections and 
made it possible to seal the valves permanently at high temperature. These advantages were 
immediately apparent to users everywhere. But bonnet joint leakage problems developed on 
the new valves in service. And Edward engineers soon became convinced that the original 
45° pressure-seal gasket design used by Edward and others required improvement. Here’s 
the Edward pressure-seal r,2design story: 


INITIAL TESTING— Edward engineers 
began their studies on leak problems 
in 45° gasketed pressure-seal valves 
by determining under what condi- 
tions the valves were most likely to 
leak. It was discovered that when 
sealing areas were thoroughly de- 
greased and tested with air, the 
pressure seal would leak at all pres- 
sures above 10 psi. In addition, 
minute imperfections in the sealing 
area of the valve body bore were 
preventing intimate gasket contact 
and contributing to leakage. Edward 
engineers found that a broader area 
of contact between gasket and bon- 
net and between gasket and body 
bore would also reduce leakage. Fur- 
ther investigation showed that a 
gasket plating material softer than 
the silver plating previously used 
would be helpful in achieving better 
contact in the sealing area. 

To obtain more gasket sealing 
area, experiments were conducted 
on gaskets with angles from 45° 
down to 17°. Over a period of several 
months, tests were made with 25 
different combinations of gasket and 
bonnet angles and various gasket 
plating materials. Assembled valves 
were tested for tightness with air 
pressures ranging from 10 psi to 2160 
psi, and at temperatures up to 1000 F 
for extended periods. And tests on 
ease of valve disassembly (an im- 


P. J. DUKES, product develop t engineer, 
ond D. MacGregor, works manager, are shown 
with helium leak detector used in testing pres- 


sure-seal valve joints. 


portant user consideration) were 
made with each gasket combination. 


TEST CONCLUSIONS—At the end of 
their extensive testing program on 
the pressure-seal design, Edward 
engineers were able to draw these 
conclusions: 


1. 45° gaskets, which showed no leak 
on water tests, leaked air at 
similar pressures. 

. No gasket of any design, either 
plain or with a plating of 100 
Brinell or harder, would seal air 
when assembled unlubricated. 

. The best sealing under test re- 
sulted with a 25° gasket angle 
which was 1° more acute than the 
bonnet angle. 

. Gaskets of 25° angle actually 
tripled the sealing surface area. 

. A stainless inlay in the valve 
body bore sealing area substan- 
tially improved gasket-to-body 
contact and provided a corrosion- 
resistant surface. 

. Gaskets of 25° angle, plated prop- 
erly with a malleable coating, 
gave perfect air or steam sealing 
at all temperatures, whether as- 
sembled dry or with a lubricant. 


NEW VALVE DESIGN — As the result of 
their tests, Edward engineers de- 
signed the completely new pressure- 


NEW 25° GASKET DESION ene 


seal valve with 25°-65° joint (see 
diagram below). This change in gas- 
ket angle, with an increase in sealing 
surface area, and the addition of a 
special corrosion-resistant malleable 
coating, brought an end to bonnet 
joint leakage in Edward pressure- 
seal valves. And, since 1953, thou- 
sands of Edward pressure-seal valves 
have been installed in a great variety 
of services without a single case of 
failure reported to date. 

The story of Edward research and 
the pressure-seal valve is typical of 
the kind of research progress and 
product leadership you can expect 
from Edward Valves. Edward builds 
a complete line of forged and cast 
steel valves from %* to 18” for in- 
dustrial, marine, petroleum and tech- 
nological services. For more detailed 
information, contact your Edward 
Representative, or write Edward 
Valves, Inc., 1230 West 145th Street, 
East Chicago, Indiana. Subsidiary 
of Rockwell Manufacturing Com- 
pany. Represented in Canada by 
Lytle Engineering Specialties, Ltd., 
438 St. Peter Street, Montreal. 
*Patented 


EDWARD STEEL VALVES 


SEGMENTAL 
RETAINING 


SPECIAL GAS-FIRED FURNACES were used in 
temperature testing of new pressure-seal valve 
design. Furnaces heated valves up to 900 F for 
24 hour periods. Pressure was maintained with 
hydro-pneumatic pumps. 
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ERIE 
IRON 


Ee City Multi-pass Pressurized 2-drum 
Steam Generators are quelity designed and 
quality built for long life and low maintenance. 
These generators require forced draft only, 
thereby eliminating the expense and maintenance 
of the usual additional induced draft equipment 
... also simplifies combustion control systems. ; 
The Erie City Pressurized 2-drum Steam 
Generator features a welded inner seal casing and 
a welded outer casing — each independent 
of the other. The welded inner seal casing is 
attached to the pressure parts of the unit and 
expands and contracts as the unit breathes. The 
outer casing is attached to the structural 
steel supporting members and remains rigid. 
The use of properly designed expansion joints 
allows the pressure vessel and the inner casing to 
expand and contract in unison with no effect 
on the outer casing and structural members. 


// 


We invite comparison to the Erie City : =—- ; 
Pressurized 2-drum Steam Generator. Why | | 
don’t you invite an Erie City Engineer to point . — — 
out the many advantages of our unique design? ae | 


Available for your study of 
Erie City Steam Generators and 
Auxiliaries is catalog §B-6101-M 


Youcan defend on id for sound engineering | 
BRIE CiTyvy IRON ORES - Erie, Pa. 


STEAM GENERATORS + SUPERHEAT ER 
ECONOMIZERS WASTE HEAT BO! end GAS BYVARNERS 
AIR PREH EATERS «+ FIRE and WA 
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West Coast Of Refinery « ith twe 225,960 Ibs./hr. pressurized enits — 700 lbs. design pressure 
700° steam temperstere 


An Okighome Musleipality hat one 150,000 tbs. /hr. pressurized unit designed for 725 Ibs. 
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Builders of Canada’s first commercia! pressurized-water reactor, NPD-2, 


safeguard tubes for “hungry” heavy water 
against corrosion with Inconel 


Many advanced design concepts are in- 
corporated in Canada’s NPD-2. One of 
the most interesting concerns the selec- 
tion of Inconel* nickel-chromium alloy 
to prevent corrosion of tubes in the 
heat exchanger that generates 410 psig 
steam from ordinary water. 


This U-shell-and-tube exchanger re- 
ceives high-purity pressurized heavy 
water heated in the reactor to 530°F, 
and uses this heat to generate steam in 
exchanger shell. Natural circulation car- 
ries the steam into a drum where 
cyclones remove moisture. Then steam 
goes directly to the turbines without 
superheating. 


Designers make a considered 
departure 


In selecting material for the heat ex- 
changer tubes, the designers* * were con- 


cerned with safeguarding against several 
forms of localized corrosion which might 
cause serious future difficulties . . . i.e., 
cracking or intergranular weakening 
caused by residual or service-developed 
stresses, alternate wetting and drying, 
chlorides or oxygen in the secondary 
steam cycle water. 


In addition, on the reactor side, they 
wanted: (1) no build-up of corrosion 
products in the primary heavy water 
and; (2) no formation of galvanic 
couples that accelerate corrosive attack 
on one member or the other. On the 
steam side, they wanted to avoid any 
possibility of copper pickup. 


After extensive studies and tests, al- 
loys hitherto used in similar applica- 
tions were ruled out in favor of Inconel 
alloy. Not only does Inconel alloy show 


up well on all the above counts, it also 
provides excellent strength at high tem- 
peratures. What's more, the low Cobalt 
content is desirable when maintenance 
eventually becomes necessary. 


As for the tubing itself? The Hunting- 
ton Alloy Products Division produces it 
...in lengths up to 85 feet and pre-bent. 
Every length is ultrasonically inspected. 
Orders are filled promptly. 


If you would like more information 
on Inconel alloy write for our Technical 
Bulletin, “Engineering Properties of 
Inconel”. 

*Ince trademark 


“*Heat exchanger for NVI)-2 was fabricated by Babcock 
& Wileox (Canada) for The Canadian General Electric Co. 


HUNTINGTON ALLOY PRODUCTS DIVISION 
The International Nickel Company, Inc. 


Huntington 17, West Virginia 


INNCONI EL. 
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ENGINEERED 
PRODUCTS 
for Plant 
Maintenance 


GUARDIAN Gaskets 


ELIMINATE HOURS 
OF INSTALLATION 
AND MAINTENANCE TIME 


Specify Garlock for sound in-plant 
service. You’ll be amazed at how many 
dollars can be saved not only from 
solid, day-in day-out performance, 
but from the ease of application and 
the actual lack of maintenance needed 
on products like these: 


Garlock GUARDIAN® Gaskets provide a 
safe, positive seal against high tem- 
peratures and pressures of steam, oils, 
gases, liquids. Gasket density, intro- 
duced during manufacture, assures 
dependable sealing under varying 
service conditions. Used at tempera- 
tures to 1050° F, pressures to 2500 psi 
. . . available in round, oval, square, 
flat side, diamond, pear and other 
shapes in practically any size. Large 
regional warehouse stocks are main- 
tained at Camden, Cleveland, Houston, 
and San Francisco. Catalog AD-104. 


Garlock All-Rubber Expansion Joints 
prevent noise and vibration in water 
and condensate lines. They react to 
the slightest pressure; this relieves any 
stress on expensive piping. Used 
against water, oil, mild acids, gases, 
and exhaust steam. Will withstand 
temperatures to +180 °F, pressures to 
125 psi. Garlock has Rubber Expan- 
sion Joints %%” to 84” in dia.; in 
round, rectangular, tapered, and off- 
set spool types or U types. Catalog 
AD-137. 


Garlock CHEVRON* Packings assure 
positive, low . iction sealing on rams, 
plungers, reciprocating rods. Designed 
to tighten as pressures increase, ease 
off as pressures lessen . . . this means 
minimum friction at all pressures. 
Available in many materials for tem- 
peratures ranging from -—320° F to 
+600° F. Catalog AD-115. 


For more information, contact the 
nearest of Garlock’s 26 sales offices 


and warehouses throughout the U.S. 
and Canada. Or, write for catalogs. 
Garlock Inc., Palmyra, New York. 


Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket 
Company 


Order from the Garlock 2,000 . . . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 


“Registered Trademark 
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Pressure 


Complete package 


SYSTEM ENGINEERING BY , | 
STEAM ATOMIZING DESUPERHEATER BY 
PRESSURE REDUCING VALVE BY 
POSITIONERS AND DRIVE UNITS BY 
ATOMIZING STEAM CONTROL VALVE BY 
WATER FLOW CONTROL VALVE BY 
PRESSURE CONTROLLER BY 
TEMPERATURE CONTROLLER BY 
CONTROL STATIONS BY 
STOP AND BLOW-DOWN VALVES BY 
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Desuperheating System 


from one source: 


ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-EDWARD 


For full details on how a Rockwell-Republic pressure 
reducing and desuperheating system can benefit you, 
contact the Republic Engineer in your area. Or, write 
to Republic Flow Meters Company, Subsidiary of 
Rockwell Manufacturing Company, 2240 Diversey 
Parkway, Chicago 47, Illinois. In Canada: Republic 
Flow Meters Canada Ltd., Toronto. 


REPUBLIC INSTRUMENTS 
AND CONTROLS 


ROCKWELL® 
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A GUARANTEED ROOF 
OVER YOUR HEAD 


New...and only with Butler. .. 
full 20-year roof protection for 
pre-engineered buildings 


Here’s another reason to “go Butler” for your new building 
this year. You can have a preferred aluminum roof so supe- 
rior that we are now able to offer a 20-year guarantee. 

This is the first long-term roof guarantee ever offered for 
pre-engineered buildings. It is made possible by Butler’s 
leadership in designing and fabricating an enduring, weath- 
erproof aluminum roof system that today has an impressive 
history of outstanding job performance on thousands of 
Butler Buildings. Be sure that this new development in roof 


security, optional at nominal extra cost, is considered in your 
new building plans. 


Your Lowest-Cost Way to Build Well—superior roof protection 


is one of many reasons why more offices, plants, stores, ware- | 


houses, terminals, recreation centers, schools and churches 
every year are being built with the Butler Building System. 

For your new building, take advantage of the wide, clear 
spans of Butler rigid frames . . . the beautiful new Butler- 
Tone™ baked-on color finishes for wall and roof panels... 
your choice of the finest factory-insulated or field-insulated 
exterior wall panels . . . the fast, trouble-free construction 


... and the dependable, talented services of the nationwide © 


group of Butler Builders. 
Interested? See your Yellow Pages for the name of your 
Butler Builder, under “Buildings” or “Steel Buildings.” Ask 


about financing, too . . . or write direct. 


“See Sweet's Industrial Construction File—Section 6-8” 


BUTLER MANUFACTURING COMPANY 7590 East 13th Street, Kansas City 26, Missouri 


Manufacturers of Metal Bulidings + Plastic Panels + Equipment for Farming, Transportation, Bulk Storage, Outdoor Advertising + Contra:t 
Manufacturing. Sales offices in Los Angeles and Richmond, Calif. « Houston, Tex. « Birmingham, Ala. « Kansas City, Mo. « Minneapolis, Minn. 


Chicago, Ili, Detroit, Mich, Clevelend, Ohio New York City and Syracuse, N.Y. Washington, D.C. Burlington, Ontario, Canada 


@NV4 


Descale 


boilers, 
heat exchangers, 
condensers 


easily, more safely with 
non-fuming Dry Acid Cleaners 
based on Du Pont Sulfamic Acid 


EASIER TO USE 

Just scoop the dry acid cleaner from lightweight, disposa- 
ble drum into make-up tank. Often can be added directly 
to steam-generating, condensing and similar equipment 
. .. no elaborate apparatus or specially trained person- 
nel required. 


SAFER TO HANDLE 


These cleaners are dry, non-fuming powders. No danger 
of broken carboys, spattered liquids, corrosive fumes 
with sulfamic-based cleaners. 


ECONOMICAL 
1 lb. of dry acid cleaner does the job of 1.5 Ibs. of hydro- 


chloric acid. You'll save on shipping, handling and stor- 
age costs. 


LESS CORROSIVE 

Sulfamic acid is less corrosive than hydrochloric acid; 
on brass, 60% less; on steel— 70°; copper—85 %; alumi- 
num—80%. This low corrosion rate permits use with 
the equipment’s own pump. And, with the proper inhibi- 
tor, it can be used safely on galvanized steel. 


for more 
information, 


«mail coupon for free booklet 
and names of formulators 


who offer these compounds 


Name 


E.1. DU PONT DE NEMOURS & CO. (INC.) 
INDUSTRIAL & BIOCHEMICALS DEPARTMENT, N-2539-P 
WILMINGTON 98, DELAWARE 


Please send me quick facts bulletin on Dry Acid Cleaners, 
names of formulators offering cleaners based on Sulfamic acid. 


Company 


Address 


yu. pat OFF 


GETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY 


City 


State 
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Background photo shows Cooper-Bessemer 
FM compressors for soot blowing service 
in a large western utility. 


over oll, econom of 


_ WITH COMPRESSED AIR (Versus Steam) ; | 
is always adequate to Much less maintenance of blower 
b. nent due to erosion, cor 
& Nol quenchin: on hot Eliminates condensote makeup re 
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Soot blowing with air is 
faster, cleaner, less costly 


...@ report on soot-blewing applications by 
L.B. Schueler, Power Plant Consulting Engineer, 
The Cooper-Bessemer Corporation 


The big reason why power companies and their consultants are switching from 
steam to air for soot blowing is to reduce costs. Compressed air does the job more 
thoroughly, uniformly, with less mess and at less cost. Its high efficiency increases 
the capacity, availability and economy of the entire furnace and boiler! Total 
maintenance cost is very much lower. 


The whole story is given in the reprint of an article, “Steam or Air: Which 
costs more for boiler cleaning?” Write for your free copy. We will gladly work 
with you on your plans for compressor facilities for soot blowing . . . or other 
power plant needs. Call the nearest office. 


BRANCH OFFICES: Grove City New York Washington Gloucester Pittsburgh Detroit 
Chicago Minneapolis St. Louis Kansas City - Tulsa New Orleans Shreveport Houston 
Greggton Dallas Odessa Pampa Casper + Seattle San Francisco Los Angeles 
SUBSIDIARIES: Cooper-Bessemer of Canada, Ltd.... Edmonton + Calgary - Toronto 
Halifax + Stratford 

C-B Southern, Inc... Houston 

Cooper-Bessemer International Corporation ... New York « Caracas + Anaco 
Cooper-Bessemer, S.A... . Chur, Switzerland - The Hague, Netherlands - Mexico City 

The Rotor Tool Company, Cleveland 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS DIESEL - GAS-DIESEL 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 
ENGINE, TURBINE OR MOTOR DRIVEN 


Multi-stage centrifugal compressor. Available 
from 7000 cfm and up. 


4 Multi-stage reciprocating compressor. Available 
up to 30,000 cfm free air. 
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NEW RUGGED DESIGN—BLUE RIBBON RELIABILITY! 
Here’s a new dimension in turbine performance! Coppus 
brings you a new rugged stability of design .. . a new 
measure of reliability in a complete range of power- 
packed turbines, from 1 HP to 250 HP — marked with 
the Blue Ribbon only after each is precision made... 
precision tested. Performance features like these assure 
you Blue Ribbon Reliability — 

A totally enclosed governor . . . totally enclosed, inde- 
pendently operated safety trip . . . easily replaceable pack- 
ing and bearings . . . multiple steam nozzle control . . . 
brake rim for added safety . . . wide bucket “L” type 
wheel (optional) for minimum water rate. 


Coppus Horizontal Steam Turbine 


Coppus Turbines are built to customers’ specifica- 
tions, including API and NEMA standards. All Coppus 
Products carry the same Blue Ribbon assurance of reli- 
able performance. For further facts on turbines, send 
for new Catalog 200. Coppus ENGINEERING CORPORA- 
TION, 172 Park Avenue, Worcester, Mass. Sales Offices 
in Thomas’ Register. 


STEAM TURBINES 
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Now is the time! 


MoM” of us would agree, I'm sure, that industry 
seems to use an increasing amount of elec- 
trical energy per unit of output, although we might 
be hard put to cite statistics to prove it. Just the 
other day | ran across a report that confirmed this 
point and, more significantly, went on to make 
another point of considerable consequence to en- 
ergy-systems engineers. 


The report, by a well-known economic analyst, 
used the Federal Reserve Board index of industrial 
production as a measure of output. In each of the 
15 postwar years except two—1950 and 1958 
consumption of electricity by industry has increased 
per FRB index point. And this is to be expected, 
because substituting kilowatt-hours for manhours 
is a key means of increasing productivity. 


Also as you would expect, periods of sharply 
rising industrial production coincide with periods 
of rapid increase in industrial power sales by 
electric utilities. During the years 1947 to 1955, 
when industrial growth was rapid, industrial power 
sales increased by better than 9% per year. In 
the slower growth years, 1955 to 1960, industrial 
power sales also grew at a slower rate—5.9%. 
This slower rate is expected to hold for a while. 


But-—and here is the point of significance to 
energy-systems engineers—this report forecasts a 
return to a 9°¢-per-year rate of increase for indus- 


trial power sales beginning in 1964-65 and con- 
tinuing for the remainder of the 60's. This is predi- 
cated on the analyst’s belief, shared by many other 
economists, that industrial production will expand 
at a higher rate during the last half of the 1960's. 


Now a 9% growth rate may not seem like much, 
but remember that this means a doubling in the 
industrial use of electricity in the short period of 
eight years. And then think what this means in 
terms of needed expansion for in-plant electrical- 
distribution systems. 


In spite of consistent emphasis in our “Power 
to grow . . . electrically” program and similar ef- 
forts sponsored by others, the electrical systems 
of U.S. industry are, in all too many cases, far 
from ready to handle an expansion of this kind. 
Here then is a clear warning, and a time to act. 


Now, before the rate of expansion zooms, is the 
time to modernize industrial electrical systems, to 
build into them the ability to expand economically 
that is the essence of the “power to grow” idea. 
For a modest investment now, plus foresighted 
planning, you can insure an in-plant electrical sys- 
tem that will be ready for the bigger loads to come. 
And the total investment will be but a fraction of 
what would be involved if you waited until the 
expansion wave hit and had to revamp or replace 
your system on an expensive “crash” basis. 
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OWNER: Public Service Company of Colorado 
ARCHITECTS: G. Meredith Musick & Clayton C. Musick 
ELECTRICAL CONSULTANTS: Swanson — Rink & Associotes 
ELECTRICAL CONTRACTOR: Howard Electric Co. 

TOTAL FLOOR AREA: 77,400 square feet. 


Electrical Protection goes MODERN 
with BUSS Fuses... 


in the New Service Center 
of the Public Service Co., of Colorado 


This recently completed service center, — 
located at 2701 West 7th Ave., in Denver, 
Colorado — has fuses installed throughout 
the entire electrical system. 


The primary voltage at the underground 
transformer vault is 13,800 volts, 3 phase, 
4 wire. Secondary voltage is 120 and 208 — 


3 phase, 4 wire. 


Installed in the main service entrance are 


BUSS Hi-Cap fuses; the sub-feeders are 
equipped with FUSETRON dual-element 
fuses and the lighting panels are protected by 
BUSS Fustat fuses. 


Modern electrical protection calls for fuses 
because — fuses cannot be equalled by any 
other type of protective device for their com- 
bined high interrupting capacity, lifetime 
dependability and maintenance-free features. 
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ALL UGHTING MAIN POWER PANELS PROTECTED 


DISTRIBUTION PANELS AND 
HEATING PANELS PROTECTED 
BY BUSS FUSTAT FUSES. 


TODAY'S INCREASED POWER 


BY 2,500 AMPERE BUSS HI-CAP FUSES 
MAIN LIGHTING PANEL PROTECTED 
by 1,500 AMPERE BUSS HI-CAP FUSES. 


Buss LOW-PEAK fuses; 


The revolutionary new protective 
device 


If your installation requires unusually 
high interrupting capacity and great 
current limitation plus long time-lag to 
prevent needless shutdowns, check into 
Buss LOW-PEAK fuses. Made in N.E.C. 
sizes from 15 to 600 amperes 


Ask for BUSS bulletin LPCS. 
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ALL POWER DISTRIBUTION PANELS 
PROTECTED BY FUSETRON 
DUAL-ELEMENT FUSES. 


REQUIREMENTS EMPHASIZE THE 
ADVANTAGES OF FUSES 


With available foult currents reaching 75,000 to 100,000 ampere 
or more — sofe interruption of fault currents is essential to guard 
gainst ruined equip t, fire hazard and personal injury. 
Fusetron dual-element fuses meet todays’ demand for safety. 
They have an interrupting rating of 100,000 ampere rms 
symmetrical — and for protection of mains or circuits above 600 
omperes, BUSS Hi-Cap fuses ore designed to safely interrupt 
200,000 ampere rms symmetrical. 


And fuses remain safe and accurate through the yeors. 
They require no expensive maintenance or recalibration — they 
ore always ready to function the instant trouble occurs. 
Buss FUSTAT fuses . . . . write for bulletin SCPS 


Pn _  Fusetron dual-element fuses . . . write for bulletin FIS 
ON: Hi-Cap fuses . . . . . write for bulletin HCS 
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High Flow Rate 


CONDENSATE 
POLISHING 
DEMINERALIZERS 


With External 
Regeneration 
Without Prefilters 


Properly designed condensate polishing demineralizers without 
prefilters can handle the high suspended iron and copper loads encountered 
during initial boiler startup. 


The first large scale (3200 g.p.m.), high flow rate, externally regenerated, 
condensate demineralizer without filters operated satisfactorily 
during initial plant startup. It has continued to produce excellent feedwater 
during post-startup operation without replacement of the original resin charge. 


Three more plants of similar design are now under construction. 


INFILCO INC. 


Genera! Offices—Tucson, Arizona 


Field offices throughout the United States 
and in other countries. 451-60 
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Air pollution is by no means a new problem: records show efforts at con- 
trol as early as the 14th century. But where this once was a matter of 
concern in a few unusual situations, population growth and concentration 
now give pollution control importance and urgency in many communities. 
Nor is the answer any longer a simple one. While our technical resources 
for diagnosis and prescription are greater than ever, the multiplying divers- 
ity and complexity of human activities make both vastly more difficult. 


Thus, while pollution affects more and more people, it becomes increasingly 
a problem for the specialized skills of the engineer. It demands these skills 
in two areas. One is a responsibility engineers have recognized and ac- 
cepted for many years—the application of their know-how to the direct 
and practical task of designing and operating plants and facilities that, 
taken individually, are good citizens from the pollution standpoint. 


Now, as never before, engineers must recognize and accept another kind of 
responsibility—as individual citizens of their communities. Compared to 
the job of cleaning up a single stack, the task of cleaning up a region's 
air is infinitely complex and full of pitfalls for the technically unwary. 
Only too often it is approached in an atmosphere where emotion and ignor- 
ance outweigh judgment and knowledge. To this situation the engineer- 
citizen can bring the leaven of logical, informed thinking, a dispassionate 
desire for the right answer rather than the expedient one. 


If community efforts to achieve clean air are to reach fruition, the engineer 
needs to raise his sights from his own plant to encompass all aspects of 
pollution, while the enlightened citizen needs some technical understanding 
of the nuisances he seeks to limit. As an aid to both, Power editors 
began more than a year ago to research each phase of air pollution. From 
their digging into source materials, interviews with authorities, on-the- 
spot investigations,comes the special report that follows. 


To put the manifold aspects of the pollution situation into perspective, the 
report deals first with the great ocean of air in which man lives and 
works. Then it takes a wide-ranging look at the many ways that living and 
working produce pollutants. With the elements of the problem identified 
and their interplay explored, the report then presents constructive ap- 
proaches to solutions for the community and for the individual plant. 


We hope that engineers accustomed to daily concern with plant pollution 
control will welcome this broader view. And we hope that civic leaders 
and public-spirited citizens of America’s communities will find here the 
essentials for acting with wisdom in a matter of ever-increasing urgency. 
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Our ocean of air: stretching toward outer 


ever-changing facets of « ion and behavior. Most important to us is the restless 


space, earth's atmosphere displays 
yposphere, that thin lay only 5 Ll miles deep, next to our planet's surface 
balmy day. has for an overlay the aus 
weatherless. Then comes the incredi 

t gives its atomic parti les electric 

radio waves from the earth. Far out, the iono 
believe this may be the sun’s outer atmosphere 
it all but 
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The troposphere, in which we live, is made up of many elements... 


Of air’s many elements, the most important are nitrogen 
and oxygen. Diagrams above show the present makeup 
of the troposphere and the change believed to have oc- 
curred during eons of geological history. There was prob- 
ably no free oxygen present during earth’s creative 
convulsions; it was most likely formed by plant life. 

As we rise through the troposphere the air thins rapidly 
—pressure falls to microscopic levels as fewer and fewer 


ozone layer 


molecules rise to high altitudes. But the air holds sur- 
prises. As we first ascend, it drops to frigid temperatures, 
and then oscillates back and forth until finally it gains 
searing levels in the upper reaches of the exosphere. Be- 
low left, we have the trend of temperature change with 
rising altitude, but this is no fixed relation. 

In the habitat of living things, temperature changes 
continuously. In the lower layers of the “thick” atmos- 
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...aels in often complex ways, even carries “natural” pollution 


phere we find that air cools with rising altitude, above 
left. But its rate of change depends on the entrained 
water vapor (humidity) and momentary gain or loss of 
thermal energy at all altitudes. 

The change in temperature we call the lapse rate. Dry 
still air cools at 5.5 F per 1000 ft, while moist air cools 
at 3.2 F only. Sometimes the air has a constant tempera- 
ture at all altitudes, and then again temperature may rise 


with altitude. The flow of energy through the universe 
persistently changes the lapse rate of a locality during a 
24-hr daily cycle as typified at upper right. 

The restless darting molecules of air carry with them 
many particles and gases flung up by the forces of nature. 
These natural pollutants, some of which are diagramed 
below, would exist in the atmosphere even if man had 
never set foot on this ancient planet of ours. 
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43% absorbed by solid surface ond water 


Solar energy conversion, the earth’s inclination and rotation... 


The earth’s share of the sun’s nuclear-generated radiant 
energy is paltry, but it runs our weather system. In terms 
of averages the atmosphere directly absorbs only about 
15% of the energy received; 42% reflects back to outer 
space and 43% is absorbed by the earth’s varied surface. 
The earth acts as an energy converter; it receives short- 
wave light energy and changes it to long-wave heat en- 
ergy. This warms our airy envelope and makes it move: 


ultimately the heat energy radiates to outer space. The 
air acts like a greenhouse, passing short-wave radiant 
energy but absorbing long-wave heat energy. 

If the earth did not rotate to produce alternating day 
and night we would have a fixed wind pattern, lower left. 
Surface winds would blow to the hottest part of the globe 
and there rise as they heated by conduction from the 
warm earth. Welling up toward the stratosphere, the air 
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would cool as it worked against gravity. In the upper 
troposphere it would sweep out in all directions toward 
the wide-flung dark, cold parts of the globe. Here the 
upper winds would sink as they cooled and again head 
for the hot spot on the surface directly under the sun. 
But the earth turns on its polar axis, and its linear 
speed varies from about 1000 mph at the equator to zero 
at the poles. This motion continuously changes the hot 
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...are among factors causing general atmospheric motion patterns... 


spot on the earth and churns the troposphere in six major 
zones, each with its prevailing wind motion. The height 
of the troposphere varies from about 11 miles in the 
tropics to about 5 miles at the poles. Zone widths vary 
with the season and the day. Churning through this com- 
plex pattern the air displays such dramatic effects as 
vicious tornadoes and the lofty 300-mph jet streams peri- 
odically girdling the earth in sinuous paths. 
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...and erratic, eddying movements in earth’s thin skin of air... 


Air, being a gas, can move independently of the solid 
earth. When it moves with the earth we have a calm; 
when it moves in any other direction we have a wind. 
But the air has many unpredictable complex motions. 
Great masses of air tend to move independently of each 
other—polar continental and maritime masses from the 
ends of the earth, tropical continental and maritime 
masses from the steaming torrid zone. As the accumu- 
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lation of solar energy on the earth waxes and wanes 
these hot and cold masses battle for domination of the 
temperate latitudes. This gives us alternating fair and 
foul weather, while the occasional stalemates produce our 
enervating droughts or long dreary rains. 

All weather depends on these world-wide forces, but 
local topography can sharply affect the prevailing climate, 
mitigating or worsening the general weather pattern. 
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... whose manifold effects we feel and recognize as “‘weather”™ 


Battle lines of the air masses are set along the weather 
fronts. The results range from violent storms to just a 
mild change in temperature. Along the front will be a 
cyclone or low-pressure area with winds rotating counter- 
clockwise around the center in the northern hemisphere. 
These winds generally rise at a much slower velocity. 
They bring in moisture, and rainy, windy weather pre- 
vails as the rising air cools and its vapor condenses. 


On each side of the weather front will be high-pressure 
areas or anticyclones with winds moving clockwise about 
the center. The subsiding air brings welcome fair weather 
because the cold upper troposphere carries little water 
vapor, and the air warms as it slowly flows groundward, 
superheating any vapor that is entrained. Winds flow 
along lines of constant pressure at altitude, but at an 
angle along the ground because of frictional contact. 
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Land shapes and water expanses interplay with solar energy... 


Widely varying water expanses over the face of our globe 
and topography of our land surfaces play important parts 
in forming regional climates. For instance, snow absorbs 
only 25% of incident solar energy, plowed fields about 
80% and grassy fields and forests up to about 95%. 
Regions favoring cloud formation will stay warmer at 
night because the clouds absorb heat radiated by the 
ground. Clear nights are colder because heat radiates 
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to outer space more easily with less vapor in the way. 

Mountains and barren ground bordering on green fer- 
tile fields or seas breed local winds moving contrary to 
the overall wind system of the globe. When these situa- 
tions have broad enough geographic scope they can fix 
the climates of whole states. 

Limited local situations are called microclimates—they 
show marked differences from the general regional cli- 
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...to influence short-time changes in local weather conditions 


mate. For example, Milwaukee on the windward shore 
of Lake Michigan has an average temperature 3.6-F lower 
than Grand Haven on the leeward shore during January, 
but 2-F higher in August. Milwaukee has 2-in. less rain 
from December to February but 4%-in. more from June 
to August during the warm summer. 

Forests stay warmer in winter than open lands but 
cooler in summer: winds don’t blow as fast in forests. 
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relative humidities and water storage are higher than in 
open land. Plants change microclimates by their varying 
use of water, the shade they cast, their effects on winds. 
Coastal mountains, as above, control climates of the 
terrain they dominate. At a, we have sea winds at 50 F. 
They rise to 8600 ft at b, cool to 23 F. The falling wind 
then heats to 62 F at c, 1500 ft. (See lapse-rate diagram, 
fifth page of this report, for technical explanation.) 
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It takes time for raindrops to be born in the 
misty swirling interiors of the lofty clouds. 
Mixed air and water molecules dart about 
swiftly and collide with each other. Air mole- 
cules far outnumber the water molecules, tend 
to keep them apart, prevent them from agglom- 
erating to grow to full-fledged raindrops. But 
when molecular motion slows down in the 
process we call “cooling,” chances of vapor 
molecules agglomerating increase. Then con- 
densation takes place at supersaturation, at 
temperatures lower than the normal level, left. 
to form water. 

Polluting particles are much bigger than the 
individual vapor molecules. They move more 
slowly and form ideal gathering places that 
quickly adsorb water, lower left. They speed 
rain formation from the pedestrian pace shown 
in the graph above, and at much-higher 
temperatures, at or near 100° humidity. 

Cloud droplets are tiny. They fall freely 
at about 60 fpm, above. But prevailing up- 
drafts of air molecules keep them suspended. 
Large raindrops may stay suspended in violent 
updrafts: then a sudden change in air motion 
causes a cloudburst. So we see that nature 
makes use of various pollutants in its vast 
thirst-quenching water cycle. 
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Man and pollution: The day Jol oe is born he starts polluting the air with 
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Pollution problems begin when activities become complex... 


During the 1959 World Series a heavy cloud hung over 
the Los Angeles Coliseum—a cloud created in part by 
smoke from cigarettes, pipes and cigars being puffed by 
some 100,000 fans watching the Chicago White Sox battle 
the Los Angeles Dodgers. Perhaps many more smokers 
in number were watching and listening to the same game 
in their homes, without any observable effect on country- 
side air pollution. This is but one example of how John 
Doe’s day-to-day pollution offerings to the air above us go 
unnoticed until he joins his fellows in community living. 

In the larger urban areas of our country we find mil- 
lions of people crammed onto relatively few acres. Even 
our once sparsely settled suburban sections are taking on 
a closer-knit appearance. Sum effect of this trend toward 
group living is further multiplication and concentration 
of the polluted outpourings of a single John Doe. 

Home heating can be a major pollutant source. Prod- 
ucts of combustion from the home furnace will vary widely 
in their effect on the pollutant tally, depending on fuel 
used, the design and condition of firing equipment. 

Gas as a fuel for domestic space and water heating 
generally produces little significant air contamination. 
But oil burning adds cxides of nitrogen and sulfur in size- 
able doses in addition to some organic materials. Coal- 
burning home and apartment-house heating furnaces can 
be a major source of air pollution, even in an industrial 
city. Solids, oxides of nitrogen and sulfur, organic ma- 
terials are high in the exhaust from bituminous-coal fires. 


And the finger of control points to all these components as 
air pollution continues to increase in severity. 

To get some idea of relative quantities, let’s look at the 
chimney exhausts from 100,000 homes. If all burned an 
average grade of bituminous coal, some 307,000 lb per 
day of pollutants would be formed. Of this total about 
200,000 Ib would be solids, 42,000 lb in the form of SO, 
and SO,; organics would account for 20,000 lb and about 
30,000 Ib would be organic acids. 

If the same 100,000 homes burned oil you could expect 
42,000 lb of combustion products to be given off. This 
total would consist of 17,000 lb of SO. and SO, and 
12,000 Ib of organic acids along with lesser amounts of 
still other pollutants. If gas were the fuel, these same 
100,000 homes would produce a mere 10 lb per day. Elec- 
tric home heating, with its zero pollutant output, may be 
one answer for polluted regions where gas isn’t available. 

Domestic incineration by household units may be an- 
other big offender. For a time all household incinerators 
were banned in Los Angeles, Detroit, Pittsburgh and Phil- 
adelphia because of NO and other solids spewed forth. 

Older units, made up of a single furnace with gas-fired 
grate, were a serious problem. Heat of combustion cooked 
off moisture and vapors from unburned garbage above the 
main flame. These, plus solid material carried over in the 
exiting flue gas, presented a significant problem. 

Using our same 100,000 homes as a yardstick, domestic 
incinerators of the single-furnace design could produce 
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...and when men live and work together in concentrated groups 


daily 12,000 lb of organics, 16,500 lb of solids, 8400 Ib 
of aldehydes, 1900 lb of organic acids—a total of 40,000 
lb every day for the housing group. 

Newer version of the home incinerator has two cham- 
bers in series; the second completes combustion of the 
gaseous material while trapping solid particles. 

Open burning, including backyard burning rigs, often 
represents the second-largest pollutant source in an area. 
Many communities just do not have adequate refuse col- 
lection, forcing residents to burn paper, leaves and as- 
sorted debris in backyard bonfires, again pouring forth 
sizeable quantities of organics and solids. 

Open dumps are a nuisance primarily, since the main 
output is methane, not looked upon as a serious pollutant. 
But decaying vegetable matter poses an odor problem. 

Exhaust fumes from the ever-swelling hordes of autos, 
buses and trucks have certainly become a major headache 
to several metropolitan areas—perhaps John Doe's big- 
Recent survey of air conditions at 
several busy points in New York City showed 50-ppm 
CO—1toxic threshold for continued exposure. 

Striking example of serious exhaust pollution is found 
in Los Angeles County. Every day about 7-million resi- 
dents drive 3-million cars and trucks, consuming 6-million 
gallons of gasoline and diesel fuel. Combustion of the 
gigantic volume of petroleum creates 9600 tons of CO, 
hydrocarbons weighing 1000 tons, 300 tons of NO plus 
smaller quantities of aldehydes, SO, and other products. 


gest contribution. 


Road dust kicked up by man and his vehicles is another 
contributor to the pollution total. Each year tons of rub- 
ber particles are deposited on highways along with pul- 
verized concrete, cinders, sand and dirt. Usually most of 
this material stays close by. remaining a localized source 
of pollution. Solution to this problem will be a long time 
coming since any wheeled vehicle will abrade rubber and 
crush other solid particles into dust. Perhaps tomorrow’s 
levacars—those windy vehicles riding on a cushion of air 

will cut back highway pulverizing. Since road dust is 
classed by many as a secondary source of pollution, it will 
get little serious attention in the immediate future. 

Construction of buildings and roads is often accom- 
panied by an all-too-obvious haze testifying to particulate 
matter being churned up. In the growth areas of larger 
cities, continued demolition and rebuilding of multistory 
buildings creates an almost permanent haze. It’s impos- 
sible to lick this source completely, but much dust could 
be avoided by wetting down debris and maintaining 
cleaner conditions on construction sites. One consolation 
in our control failure: results are not smog-forming. 

Crop dusting or spraying is akin to construction dust, 
from a pollution standpoint, since aerosols and dusts are 
made airborne. Selective application and 
careful attention to weather conditions will help. 


deliberately 


These are the main air-pollutant byproducts of John 
Doe's community life. But to compound the problem, we 
have industry —one big reason for John Doe’s city living. 
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Basic industrial processes, such as evaporation, attrition... 


Man’s industrial complex is the most-obvious contributor 
to air pollution, although not necessarily the most serious. 
Industrial pollutants take three forms: visible particu- 
late matter—smoke and dust; nontoxic odors, which are 
a nuisance factor; toxic and irritating vapors—CO, SO,, 
nitrogen oxides. Of the three, visible smoke and offen- 
sive odors will draw public complaints since in the minds 
of many these alone constitute pollution. In contrast, the 
hard-to-detect invisible vapor may often go unnoticed 
although possibly a more-serious pollutant. 

A practical way to classify industrial pollution is by 
source: noncombustive and combustive. The former, as 
discussed here, produces evaporated gases, attrition dust, 
particulate carryover, cooking vapors, reduction-process 
fumes. In various combinations we see these basic non- 
combustive mechanisms at work in about every industrial 
plant. Naturally, many factors govern the quantity of 
pollution from each source. 

Material evaporation is a continual pollution challenge 
for several industries. Take petroleum as an example. 
Problem appears first at wellhead where gases and light 
ends cook off storage tanks and other oil-field equipment. 

Refining crude petroleum into marketable products 
needs high-temperature and high-pressure processes. The 
necessary storage tanks, furnaces, boilers, reactors, pumps, 
lines and valves permit evaporation wherever leaks occur 
and in any areas where vapor-producing spaces are per- 
mitted. In Los Angeles County alone, it is estimated that 


vapor pressure, 1.5-in. Hg 


50 tons of hydrocarbons per day are released skyward 
from crude-oil production, even with present restrictions. 

To understand the driving force behind evaporation one 
must know something about the physical characteristics of 
the liquid involved. Look upon any liquid as a molecular 
mixture, drawing, left. With these molecules in constant 
motion, some are bound to reach a temperature and en- 
ergy level permitting them to break through the surface 
film. In effect, these escapees have reached a boiling point. 
As with most processes, this molecular transfer takes 
place on a 2-way street with some molecules continually 
re-entering the liquid. But during evaporation most traffic 
is outward. When does evaporation stop? Not until the 
partial pressure of vapor equals the saturation pressure 
for the vapor space temperature. In brief, the require- 
ments for pollution by evaporation: (1) liquid has a high- 
enough energy level to permit change of state (2) space 
is available for the released material. 

Attrition dust stems directly from grinding, polishing, 
pulverizing, screening, classification. Look upon the pollu- 
tion offerings of these many manufacturing processes as 
industrial counterparts of nature’s dust-producing ways. 

Attrition normally takes one of three forms: crushing, 
impaction, frictional tearing, below. Crushing requires 
enough force behind the crusher to crumble any solid ma- 
terial in its path. Impaction, on the other hand, requires 
high velocity to supply the kinetic energy needed to break 
particles. Friction may be defined as the force opposing 
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...melting and chemical reactions create a vartety of pollutants 


relative movement of two surfaces in contact. The result 
of friction is wear and comes about from the tearing apart 
and gouging of minute “hills” which exist on even the 
most polished surfaces. In all three cases, sufficient force 
must be applied to the solid to break bonds holding it 
together. Sources are myriad, existing wherever solid 
particles are in motion and come in contact. 

Provision is generally made throughout industry to 
trap products of deliberate attrition. But an equally 
important source of dust, unintentional attrition, is often 
overlooked. Handling dry solids is a case in point. Dust 
from coal or rock conveyors is particulate matter ranging 
in size from 1000 microns down to 1 micron. In most 
materials handling, all three types of attrition combine 
in varying degrees to produce fine pollution particles. 

Belt conveyors, pneumatic-conveyor systems, solids- 
mixing equipment, outdoor coal-pile compacting all give 
off fine solid particles. But these fine products need not 
become a source of pollution. So long as dust is not 
thrown into the air or wind allowed to pick up the par- 
ticles, no pollution problem can develop. 

Melting materials introduces several new pollutant 
groupings. Their newness comes about because of the 
high temperatures necessary. Most furnace melting calls 
for mixing solids, then purifying by liquefying and driv- 
ing off unwanted portions. Some of the unwanted constit- 
vents pass through the more-common steps of liquefying 
first, then gasifying on the way out. Others sublimate: 
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jump directly to the gas state, then exit. Particulate pollu- 
tion enters when some portion of the melted or gasified 
material returns to solid form, often as small particles 
which are carried out with the exit gases. 

One big problem facing industry today, at least that 
segment involved in melting, is determining actual exhaust 
products and the conditions which create them. Research 
in the glass industry indicates exhaust products vary not 
with furnace load but as a function of temperature. 

Process reactions pollute the air as an effect of chemi- 
cal change. Here, raw materials are brought together and 
permitted to react in such a manner that one or more 
desired products result. This is somewhat of an over- 
simplification since in an actual process involving chemi- 
cal reaction there is some reversibility and some formation 
of intermediate materials. Actually, the majority of pol- 
lutants come about as a result of the intermediate re- 
actions or other relatively minor side reactions. 

Thus, understanding the business of pollutant creation 
from process reactions requires knowledge of process 
equilibrium conditions, effect of the many operating upsets 
that can and do occur, reaction characteristics tending to 
create unwanted side reactions. Once you’ve pinpointed 
source of pollutants and conditions leading to formation, 
you've gone a long way toward actual curtailing. 

On the pages that follow we outline the basic mechanical 
and chemical combinations favoring pollution formation 
in both the furnace and internal-combustion engine. 
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The complex process of furnace 


Combustion processes create the largest single class of 
air pollutants, running the gamut from boiler flue gas 
and catalytic-reactor offerings to automobile exhausts. 
How does combustion create pollutants? In the normal 
combustion process oxidation is the primary reaction. 
And in most cases the oxides are stable. But as in any 
chemical reaction, intermediate compounds and radicals 
form with all reactions reversible to some degree. 
Theoretical combustion reactions always assume perfect 
conditions. These conditions are approached, but they're 
never reached in a practical combustion process. And per- 
fect mixing does not occur. Then, when you consider that 
optimum pressure and temperature for burning may not 
exist long enough to complete primary reactions, it is 
apparent that exhaust gases will always carry some small 
percentage of the intermediate products formed. 
Symbolization of furnace combustion appears below. 
Raw products entering the furnace include combustion air 
and fuel. Incoming air needs no special preparation. But 
fuel must be in a form permitting maximum reaction rate 
for the type of burning equipment being used. 
Combustion-zone reactions are not the cut-and-dried 
affairs we often think of. For example, a prime reaction 
in most furnace combustion is the oxidation of carbon: 
C +0, C0,. In any actual process, however, there 
are two additional reactions: 2C +0O.@2CO and 
2CO + = 2C0.. 


Rate at which each of these reactions occurs is a func- 


combustion may yteld smoke... 


tion of temperature and the degree of mixing. Assuming 
for the moment that mixing is adequate, carbon oxidation 
follows two methods, depending on whether temperature 
is below 2200 F or above 2700 F. Below 2200 F, carbon 
particle's outer layer absorbs oxygen until saturated. Then 
outer molecules break off and combine with more oxygen 
to form approximately equal amounts of CO and CO,. At 
2200 F this absorption reaction has reached a maximum 
rate. Solubility of oxygen in carbon decreases rapidly 
above 2200 F with reaction rate approaching zero at 2400 
F. At temperatures between 2400 and 2700 F there is no 
active oxidation. This 300-F span in effect is a dead zone 
through which reaction temperature rises at the start of 
combustion and drops again at the end of major burning. 

Above 2700 F carbon and oxygen combine directly 
without prior absorption. In this temperature range oxida- 
tion produces about twice as much CO as CO, because of 
relative equilibrium coefficients for the extra reactions. 

Combustion sequence then becomes: (1) Oxidation to 
equal parts of CO and CO, as reaction temperature climbs 
to 2400 F. (2) Very slow oxidation of the remaining 
carbon up to 2700 F with conversion of CO to CO, de- 
pendent upon the H, and H,0 content of gases at that 
time. Although H, reacts with oxygen more than twice as 
fast as CO, presence of raw H, or water speeds CO-to-CO, 
reaction. (3) Carbon oxidation continues after tempera- 
ture drops below 2400 F. Burning of carbon and conver- 
sion to CO, slows down as reaction temperature drops 
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... various vapors and gases, dust particles in a wide size range... 


below 2200 F. Result: unburned carbon and much CO 
not converted to CO, show up as pollutants in exit gas. 

Even total combustion can create pollution problems. 
What is considered normal good combustion usually re- 
sults in small amounts of unburned carbon and insignifi- 
cant traces of CO coupled with sulfur compounds and 
nitrogen oxides. Sulfur present in the input fuel converts 
to about 98% SO» and 2% SOs during normal combus- 
tion. In gaseous form these are ready to combine with 
water vapor in the flue gas or outside atmosphere to pro- 
duce acids. Coal firing differs slightiy: under somewhat 
special but generally possible conditions a large percent- 
age of the sulfur stays in the ash. 

Nitrogen oxides form under conditions we usually think 
of as “perfect” combustion: good mixing, high gas tem- 
perature, adequate excess air. Until about five years ago 
little was known about nitrogen-oxide formation in fur- 
nace combustion. It was recognized that equilibrium 
constants are such that NO, cannot exist at the high tem- 
But recent study of 
combustion-gas equilibrium at these high temperatures 
shows NO can exist at the elevated temperatures, actually 


peratures met in a large furnace. 


increasing in concentration as gas temperatures keep 
climbing. In addition, the NO percentage increases along 
with excess air. NO is the primary nitrogen oxide since 
the high temperatures met in the furnace flame promote 
nitrogen fixation in combustion air: No + O, 2NO. 
At lower temperatures further oxidation forms NOs. 
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Flue gas is still hot enough at stack temperatures to 
hold NO, to a minimum. Once the gas leaves the stack, 
atmospheric temperatures and an abundance of oxygen 
promote NO, formation. Furnace exit-gas temperature of 
2000 F, followed by rapid relative cooling throughout re- 
mainder of unit, produces NO concentrations on the order 
of 0.1% or 1000 ppm. Converting to NO, in the air, this 
becomes a sizable quantity of pollution-producing gas. 

After analyzing the effect of increasing t-mperature and 
excess air on NO production, consider che effect when 
these variables decrease. Naturally NO concentration 
drops with furnace temperature. But within the practical 
limits of stable ignition for a given unit, NO reduction is 
not great enough to do much good. Dropping combus- 
tion-air temperature 460 F decreases NO by only 50 ppm. 

Reducing excess air, however, lowers NO concentration 
until the theoretical air level is reached. After that a 
further reduction, say to 95% theoretical air, cuts NO by 
the sizable chunk of 30%. Practically all NO formation 
takes place in a comparatively small high-temperature 
zone within a few feet of ignition point. So to limit air 
pollution by NO, remaining combustion air may be intro- 
duced just beyond this region. This keeps NO down 
while still completing combustion in the furnace proper. 

This, in brief, is the story of basic combustion. Some 
pollutants form as a result of poor combustion, other 
more irritating ones are formed by good combustion. 
Now let’s look at the internal-combustion engine. 
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...while internal-combustion engines present special problems. 


Although internal-combustion engines may not produce 
the dramatic effluent we see pouring from steel-mill fur- 
naces, majority of the toxic or irritating pollutants in 
many areas of our country can be traced to the exhaust 
from automobiles, trucks, trains and aircraft. 

These pollutants stem from the complex hydrocarbons 
used to fuel and lubricate millions of engines. Most of 
the products formed are not very different chemically 
from those of furnace combustion. Important distinction 
hails back to the three T’s of any combustion process— 
the particular time, temperature, turbulence factors in- 
herent in gasoline, diesel and gas-turbine engines. 

Even under ideal conditions, the internal-combustion 
engine cannot attain combustion efficiency of a large 
furnace, for several reasons. Fuel-air ratios vary widely 
with load, and acceleration and deceleration modify this 
ratio. Also, temperatures are lower. 

Between unbalanced fuel-air ratio and lower combustion 
temperature, engine’s exhaust gases include sizable 
amounts of pollutants. Chief constituents of these gases 
on a volume basis: CO,, CO and water vapor. But chief 
culprits in the smog dilemma are the volumetrically 
much-lower concentrations of unburned or partially 
burned hydrocarbons and nitrogen oxides. Relative con- 
centration of either pollutant varies with engine operation. 

When you're accelerating or cruising in your auto, 
NO concentrations run about 1000 to 3500 ppm. Con- 
versely, highest hydrocarbon concentrations appear in 


deceleration exhaust. During deceleration a high vacuum 
exists in the cylinders so efficient burning is almost im- 
possible, and hydrocarbons run 4000 to 12,000 ppm. 

Diesel exhaust presents much the same problem. Having 
an extremely sharp combustion-efficiency curve, the diesel 
engine produces exhaust smoke with variations in speed. 
Gear shifting will not totally eliminate the smoking since 
most trucks do not have sufficient gear ratios to permit 
engine operation at constant peak efficiency. 

Aircraft engines create most of their pollution during 
takeoff. Once the plane is airborne pollutants are diluted 
through a wider area, so they're a very minor source of 
ground-level contamination. But in the immediate range 
of a municipal airport, aircraft can be a real problem. 

One final source of hydrocarbon exhaust can be traced 
to the engine lubrication system, below left. Evaporated 
lube oil and cylinder blowby accumulate in the crankcase 
and are ejected through the crankcase vent. Just how 
big a problem this is depends on the condition of piston 
rings and the amount of stop-and-go driving. In the 
aggregate, emission of this hydrocarbon contaminant can 
add up to 30% of all i-c-engine pollution. 

Solutions to both these engine exhaust problems are 
under way. The hunt for answers follows these tacks: 

Designers are shifting crankcase exhaust vents from 
simple open-ending to a feedback. New engines return 
crankcase vapors through a vacuum valve, back to down- 
stream side of carburetor. Recycling burns hydrocarbons 
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To make matters worse, some pollutants are changed by sun rays 


in the cylinders, dropping overall pollution by 30%. 

One tail-pipe-exhaust solution would require compli- 
cated throttle controls to shut off fuel input during 
deceleration. More-popular plan calls for use of catalytic 
burners or afterburners to rid exhaust of hydrocarbons. 
But to date the catalytic approach poses a life problem 
because of poisoning by fuel’s lead compounds. And the 
afterburner needs more work on stability and temperature 
transients which occur during stop-and-go driving. 

l-c-engine exhaust, in combination with many other 
pollutants described on previous pages, becomes a major 
problem when these constituents react to form smog. This 
smog comes about when a combination of natural and 
man-made pollutants reacts under very specific conditions. 
The actual pollutant composition will vary from one com- 
munity to another. In one, particulate matter may be the 
major factor. In another, internal-combustion-engine ex- 
hausts are the big problem. In a third, sulfur compounds 
and CO will be the chief concern. 

For certain sections of the country, local weather, 
working with NO and hydrocarbons, tends to boil up a 
mess of annoying smog. Here raw pollutants thrown into 
the air are acted upon by the sun; result is further 
changes. In the photochemical reaction the raw pollutants 
absorb solar energy, changing their makeup. 

Primary photochemical reactions, shown below, involve 
decomposition of NO, and various olefin hydrocarbons by 
solar radiation. Apparently the olefin-series compounds 
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are the only important hydrocarbons involved. Tests show 
that paraffin-series compounds do not enter into smog 
formation to any significant degree. In the photochemical 
reaction oxygen as O, O» and Os is needed in addition to 
NO, and olefin decomposition. Reactions outlined below 
show the important role oxygen plays in the overall photo- 
chemistry. For the most part free O combines with O, 
to form ozone. Only 12% of all available atomic oxygen 
enters into other reactions. 

Molecular oxygen, O», further oxidizes 2CH; and CHO 
radicals produced by olefin decomposition. At the same 
time ozone, O., enters into a series of reactions with 
NO, NO, and other oxides of nitrogen. Chain continues 
to N.O; which combines with water vapor to create HNO,. 

All available evidence indicates that over most of the 
daylight hours in an urban atmosphere, NO, photolysis 
and NO - Os, reactions mentioned above occur at much 
higher rates than any other known reaction involving the 
same substances. These reactions place severe limitations 
on the concentrations at which NO and O, can exist in air. 

Studies carried out to determine the kinetics of ozone- 
olefin reactions and to identify reaction products show 
the list of reactions below to be of prime importance in 
smog formation. In addition to these, intermediate prod- 
ucts including peracids, peroxides, hydroperoxides and 
free radicals appear. Much more work in this area is 
necessary before we fully understand these reactions. But 
we do know the prime ingredients: sun, time, exhaust. 
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Add it all up...and the problem can be severe 


| All the man-made pollutants discussed on the 
Be previous pages show up in varying amounts 
throughout the world. Our atmosphere will 
always be called upon to handle man’s out- 
pourings; it can take modest amounts with- 
out serious effect on mankind. 

Trouble occurs when pollutant concentra- 
tions step beyond modest levels in the presence 
of adverse topography and meteorological 
conditions, as in Los Angeles today. 

We started this section of the report by 
outlining the role John Doe and his fellow 
men play as pollutant contributors. Keep 
John in mind as prime contributor but give 
heed to the many other factors which must 
be present before his airborne offerings be- 
come an actual pollution problem. 

First, outputs from a pollution source must 
accumulate, then geography and weather must 
act to prevent dissipation of the concentra- 
tion. In some cases heat and sunlight must 
do their part by changing products through 
photochemistry. Of these many factors, the 
pollution source is the only area we can 
presently control. And, as pointed out in 
later pages, before we can intelligently at- 


he tempt to control a source we must know what 


; pollutants can be expected, their form—gas, 

* suspended solids or liquid particles—par- 

ticle size and total volume. This information 

can be determined by test sampling, estimates 

by experts familiar with the process, or ap- 

plying average figures. 

Pollutant density and particle size for sev- 

eral general industrial categories are shown 

at left. Remember these figures merely indi- 

a pa cate ranges which can be expected under av- 

erage conditions. They also show relative 

size and concentration compared to some 
natural air-pollution sources. 

; Up to this point we have outlined the na- 

e ture of our planet’s atmosphere, its natural 

‘ pollutants and the mechanics of their trans- 

; portation. We have also described how man 

‘ makes his contributions to the overall prob- 

lem. Now let’s look at effects of air pollu- 

tion on our social and economic existence. 
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Pollution and the community: | 
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Although evidence of pollutants’ harm to man’s health mounts... 


The chart below typifies the range of air-pollution con- 
ditions to which man may be exposed during a year, 
month, week or even day. Pollution may be at the 
“nuisance” level, evident in a soiled white shirt, smarting 
eyes, etc. At certain times and places, concentration may 
reach “episode” levels, like those experienced in Donorra 
and London. Death may result for the aged and infirm 
if they're exposed long enough. City dwellers, in partic- 
ular, are apt to spend some part of the time in the area 
between, where pollution is above the mere nuisance 
level. Actual curves vary widely, changing in time and 
degree for different groups and individuals in the groups. 

Medical researchers are probing for answers not so 
much in any of these particular levels, but rather on the 
basis of time-exposure. In brief, they are attempting to 
integrate the area beneath the plot for varied groups over 
extended periods, then to compare the results of many 
such integrations with specific health problems showing 
up in the groups being observed. This is far from a sim- 
ple preblem since the pollution-concentration parameter 
must be well defined, both as to quality and quantity, 
and the many variables man himself presents evaluated. 

Some of this work has been done, but much more re- 
mains before we have definitive answers. Knowledge at 
hand indicates we can expect any significant damage to 
man’s health to lie principally in the respiratory system. 
In fact. researchers in Great Britain have established 
beyond reasonable doubt that community air pollution is 


Air pollutants man's boly in many ways: 
through the food he eats and the water he drinks; by 
surface contact, generally in form of eye irritants; by 
inhalation. Latter poser the biggest challenge today. 


directly related to chronic bronchitis, a disease ranked 
third among causes of death in England and probably 
first among reasons for absenteeism. And then there 
is the rise in respiratory-cancer deaths, curves, next page. 

What do we know about the link between respiratory 
cancer and air pollution? It’s generally agreed that a 
number of pollutants found in community air will pro- 
duce cancer in experimental animals. And we know that 
ozone and other irritant gases found in the air above us 
will scar animal lung tissues. Furthermore, such carcino- 
gens—cancer producers—as benzpyrene are found in air. 

Benzpyrene is a hydrocarbon which finds its way into 
the atmosphere as a result of the distillation or combus- 
tion of fuels. Since it melts at 180 C and boils near 500 C, 
it generally exists in the atmosphere in the solid state. 
It is strongly suspected of being carcinogenic to man. 
Definitive proof is lacking, but there is evidence that 
human lungs remove this compound from soot, thereby 
permitting its eventual absorption into the body proper. 

Test samples show concentration of benzpyrene is 
higher in the air above London than in most American 
cities. Nevertheless, sampling in 131 urban and rural 
areas throughout our country shows benzpyrene univers- 
ally present. For most areas this hydrocarbon is at its 
highest level during winter months. If annual inhalation 
of benzpyrene is a measure of anything, the exposure is 
100 times greater for a city dweller than a rural one. 

According to the U.S. Public Health Service, sponsor 


Man’s travel theough life brings him in contact with 
many levels of pollution, In u single day he might 
well be exposed to all the varying concentrations, 
Cumulative effect ix chief concern of researchers. 
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...more research, especially on long-term effects, is needed... 


of a continuing program of air-pollution study, there are 
many opinions among medical researchers as to which 
factor or combination of factors may play the leading 
role as a cancer-causing agent. Problems in evaluating 
harmful effects of air pollution are many. For instance, 
men performing heavy physical labor inhale deeper and 
more frequently; sex and individual size cause variations 
in respiration; smoking cigarettes, driving, even parti- 
cipation in outdoor activities are influential. Numerous 
studies indicate carcinogens have a cumulative effect. 
Whatever the cause, we do know the death rate from 
respiratory cancer is highest in Great Britain. So using 
England and Wales as a base, let’s examine the compara- 
tive health of emigrants who go to countries relatively 
free of air pollutants—South Africa and New Zealand. 
In the case of South Africa, 44% more immigrant 
deaths were traced to lung cancer in the age group be- 
tween 45 and 64 than among native-born South African 
males in the same age range. Remember South Africa 
has long been the world’s largest consumer of cigarettes. 
Massive 10-year study of emigrants to New Zealand 
points another accusing finger at air pollution. Here a 
quarter-million people who moved from the United King- 
dom into the relatively unpolluted atmosphere of New 
Zealand provided the data. Two virtually identical popu- 
lations were compared—the same heredity, essentially 
the same way of life, eating and smoking habits. 
In this study, lung cancer was 30% higher among the 


Real cause for steep iterease in respiratory-cancer 
deaths is yet unknown. Many believe, and for ound 
reason, the answer may lie in our polluted air—-in- 


eluding that portion self-induced by tobacco smoke. 
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newcomers generally than among New Zealand’s native- 
born whites. Among Britons who went to New Zealand 
relatively late in life—first living in the U. K. 30 years or 
more—lung cancer was 75% over rate for natives. 

In addition to the other pollutants put into the air 
by man and nature, let us not overlook radioactive fall- 
out. This is a distinct type of air pollution, consisting 
of tiny dust particles that persist so long in the upper 
atmosphere they actually diffuse from pole to pole. This 
delayed fallout takes place for years after large nuclear 
or thermonuclear explosions. It does not present the 
threat of sudden death—its effects, if any, would occur 
imperceptibly over many decades, perhaps many genera- 
tions. Radioactive dust may settle on plant surfaces to be 
consumed with food or fall onto the soil where it’s ab- 
sorbed slowly by plant roots, thence eaten by animals. 

What does it all add up to? Two things. First, there 
are at present gaping holes in our knowledge of pollutant 
effects on human health. Second—and serious long-range 

we are not, as a group, emotionally prepared to act ef- 
fectively on problems such as this one that seem remote 
in time. There is thus the risk that in waiting until the 
dangers are completely proved, we will delay too long. 

The wise course would seem to be a parallel approach: 
(1) accelerated research on the effects of air pollution 
on human health and (2) increased attention to control 
programs based on the reasonable assumption that there 
is a relationship between air pollution and human health. 


South Africa: between the oges of 45 ond 
64, immigrant death rate is 44% higher 
than rate among native South Africans 


New Zealand: for those who immigra 
ted after the age of 30. death rate runs 
75% higher than the rate for natives 


Keeping Britain’s high death rate from respiratory’ 
cancer in mind, aleve analysis sums up long-term 
effects when people emigrated from their highly pol- 
luted cities to cleaner areas of Africa, New Zealand. 
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..- but dollar loss from unclean 


If we were to ask John Doe for a list of the many ways 
air pollution affects his pocketbook, he would probably 
point first to his soiled shirt collar or the laundry hanging 
on his clothesline that was smudged before it dried, or 
to his parked auto with its film of soot and dust. 

He might well overlook his higher annual medical bills. 
Whether John suffers from a drippy sinus or a hacking 
cough, chances are the quality of his air input has some 
effect. He might also tend to skip over the cost of his 
annual chest X-ray—now considered a necessary trouble- 
detection measure, especially in polluted areas. 

It’s a sure bet he would fail to realize his personal 
efficiency is affected. But many high-school principals in 
southern California report a general student lethargy 
when smog is heavy. And controlled tests in telephone ex- 
changes show operator alertness dropping as pollutants 
increase. What this loss in efficiency is costing American 
industry is impossible to measure. But the cost is there. 

If John Doe were a farmer he would probably come 
up with more specific answers to our question. He might 
well have experienced out-of-pocket losses because of 
pollution damage to his livestock and crops. Perhaps his 
damage was only a small reduction in crop yields—or 
he may have been forced to market his products as second 
or third grade. But it cost him something. 

There are many air contaminants harmful to vegeta- 
tion: sulfur dioxide, hydrogen fluoride, chlorine, hydro- 
gen chloride, nitrogen oxides, hydrogen sulfide and the 


air is more readily apparent... 


sprays of weed killers, to mention a few. Damage will 
vary with the kind and quantity of pollutant. Symptoms: 
loss of healthy green color and discoloring of leaf under- 
sides. During 1956, court cases in the United States 
because of losses on livestock and crops from the accumu- 
lation of one pollutant—fluorine—amounted to over $50 
million. Some estimates place fluorine atop the list of air- 
pollution causes of agricultural loss. 

To the home owner, depressed property values are a 
continuing threat. It is not unusual to find $2000 cut 
from a home’s value in a polluted area. St. Louis esti- 
mated, before air-pollution-control measures were en- 
forced in 1941, property values had declined $25 million 
annually for 10 years. Another estimator puts a figure 
of $200 million as our present annual loss in real-estate 
values nationally because of air pollution. 

Within the home the real culprits are fine particles 
that ride in with air currents when a door or window is 
opened. They settle on drapes, upholstery and carpets. 
They migrate to walls and ceilings where they cling and 
slowly accumulate as dark smudges. The fines make their 
way into clothes closets and into clothes being worn. 
Result is higher cleaning and painting bills. This soiling 
not only increases operating costs for the home owner 
but, in addition, proves a great burden to hospitals, 
hotels, office buildings, department stores. 

Reduced visibility shows its effect in many ways, in- 
creased hours of artificial lighting being one. Many 
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... running into billions annually, even with present controls 


forms of transportation can be affected, notably the air- 
lines. Nature is a frequent contributor to poor visibility, 
helping create London’s smog (smoke-fog), New York’s 
smaze (smoke-haze), E] Paso’s smust (smoke-dust). 

By making a community unattractive to live and work 
in, air pollution can contribute to higher personnel costs. 
Employers may have to offer more to enlist top-grade 
people. Or they may have to settle for less-competent 
people than they would be able to engage if working and 
living conditions were fully satisfactory. 

Within the industrial plant itself there are many ways 
polluted air, coming from outside the plant, increases 
costs. Some industries are more sensitive to airborne 
pollution than others. For instance, the paper industry 
is continually concerned about specks of dirt getting into 
a batch of white paper. The food industry is worried 
about odor pickup. Grit must be ruled out at all cost in a 
plant making precision rolling-contact bearings. 

Pollutants that find their way into industrial lubricants 
are a source of headache for the lubrication engineer. To 
avoid them, costly care must be given to transferring 
lubes from oil-suppliers’ sealed containers into bearings. 

Equipment costs will rise somewhat when a machine is 
destined to operate in a polluted area—assuming you 
expect a trouble-free life span from it. Seals, paints and 
other protective finishes, perhaps the use of more- 
costly base materials, all add to the equipment bill. 

But if we want to put our finger on a single major 
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source of economic damage to man and his community. 
it will be corrosion. Sulfur dioxide, a prime cause, 
comes into being as the result of combustion of sulfur- 
containing fuels. With oxygen present, sulfur dioxide is 
slowly converted to sulfur trioxide which in turn reacts 
with moisture in the air to form sulfuric acid. 
Sulfuric acid, deposited by the air on metal portions 
of roofs, eaves, downspouts and a host of metal equipment, 
results in sizable losses from atmospheric corrosion. In 
New York City alone the annual bill for such corrosion 
is put at $6 million. Hydrogen fluoride, hydrogen chloride 
react with water vapor, forming corrosive droplets. 
Salts in the form of ammonium sulfate and ammonium 
chloride are another pollutant source leading to corrosion. 
These are salts of a weak base and strong acid, so they 
hydrolize, yielding sulfuric acid and hydrochloric acid. 
Sodium chloride and calcium chloride are other salts of 
importance found more generally in seacoast communities. 
Materials other than metals feel the effects of air 
pollutants. Consider building materials such as stone 
and masonry. Limestone may have its insoluble carbo- 
nates converted to soluble sulfates by acidic rainwater. 
Stone swells and surfaces peel off in flakes. 
Remember the incident in 
Jacksonville, Fla. where one day women’s nylon stockings 
literally fell into shreds? Leather is also attacked by 
sulfur dioxide. And the presence of ozone in the air 
tends to produce cracks in rubber tires and insulation. 


Textiles too are vulnerable. 
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In planning a control program, Central City U.S.A. first... 


The growth of pollution potential 


Air pollution promises to be a continuing problem in the 
years ahead. So long as man engages in social and indus- 
trial pursuits, it is impossible to have the relative purity 
in our atmosphere that would exist in a world without 
man. And as man increases his numbers, and as his 
standards of living climb higher, the results of masses and 
enterprises necessarily mean greater pollution potential. 


What is being done about it? 


As it stands today, air pollution’s known effects range 
from relatively nil in some areas through “general dirti- 
ness” in others to severe personal discomfort and property 
damage in still others. Efforts to combat effects appear 
to be substantially in direct proportion to degree of 
severity of the area’s problem. In the main these efforts 
have taken the form of specific legislation to control what 
are believed to be major air-pollution sources. Some of 
this legislation is effective to a degree. Some is not and 
never can be for two main reasons: (1) Conceived and 
promulgated in what may be termed honest ignorance of 
the facts, legislation is unrealistic and may have punitive 
overtones. (2) Legislation is passed simply because “this 
is how Community ‘X’ handled the problem.” 

In some cases a community, vaguely aware that air- 
pollution difficulties may be in the offing, is reluctant to 
move to abate the problem because suspected pollution 
sources are vital to the economy of the area. Unsure 
how to proceed, the community does nothing. Such an 
attitude at best merely postpones, often aggravates a 
situation that inevitably must be faced and resolved. 


What can be done? 


What road should a community travel to reach a goal of 
effective air-pollution control? More important, what are 
the first steps that must be taken in setting foot down 
this road? First must come realization that the area is 
facing a “unique” situation. There is no such thing as a 
“typical” air-pollution problem—even though areas a 
thousand miles apart may contain similar pollution 
sources such as automobile exhaust or solid-fuels burning. 
Being unique, any given area’s problem can be solved 
only through tailoring remedial procedures to fit. 
Needed next is realization that with community growth 
comes an increase in air pollution. Our nation’s popula- 
tion increase is pegged at about 14% by 1970, meaning 
a total of some 205 million persons. Our industrial output 
is expected to double. Because of today’s population 
densities in metropolitan areas more than half of total air 
pollutants are released over a land area no larger than 
114% of the nation’s whole. While it is true that cities 
will always be subjected to greater air-pollution poten- 
tial than suburban areas, suburban potential will increase 
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as time goes by. This means that consideration of air- 
pollution-control measures in many areas must go well 
beyond today’s apparent needs. 

Awareness by a community that control efforts should 
be instigated is meaningless unless the community clearly 
understands its problems and is determined that control 
costs be compatible with desired results. Understanding 
what the problem is may not be as easy as it sounds. 
Simplified, it means finding out what the pollutants are, 
where they come from and what harmful or undesirable 
effects they are producing. Broadly speaking, the path to 
such understanding is fraught with complexity and un- 
certainty, particularly concerning pollutant effects. 


Get the help of experts 


First step is collection and identification of pollutant 
samples. To a community totally unfamiliar with the 
enemy's face this can present a staggering obstacle. How- 
ever, expert help is available. Today's cumulative wealth 
of experience in dealing with air-pollution problems 
around the world may be utilized by any who need it. 

A hypothetical case: Central City wants an air 
pollution-control program. Its first need is competent 
technical advice. It turns, through its local and state 
Health Officers, to the U.S. Public Health Service with a 
request that facilities be provided to enable the com- 
munity to coordinate activities and to develop a logical 
plan for air-pollution control. In taking this step Central 
City is availing itself of the provisions of Public Law 
159, enacted by the 84th Congress and signed by Presi- 
dent Eisenhower in 1955. 

Central City’s request will result in a thorough survey 
of its area under the supervision of the PHS. Cooperating 
in the survey will be citizens of Central City and members 
of its local government whose sole purpose at this point 
is to learn all they can about the immediate problem and 
how to take steps to control it. They are aware that the 
PHS has no law-enforcement authority and cannot en- 
gage in air-pollution-control activities. 

PHS will direct and supervise studies of pollutants and 
their effects and give supplementary support, but the 
primary responsibility for administration of an air- 
pollution-control program belongs to agencies set up by 
local and state authorities. Exception to this rule: radio- 
active pollution caused by operations directly controlled 
by the Federal government and, if necessary, instances 
of interstate and international air pollution. Thus Cen- 
tral City becomes part of a gigantic and complex effort 
dedicated to erasing a menace. 

Public Law 159 is a broad statute. It recognizes that 
air pollution may place health and welfare in jeopardy, 
harm agricultural crops and livestock, damage property, 
provide hazards to air and ground transportation. The 
law gives the Public Health Service a roomy field in 
which to roam in its search for causes, effects and the 
ways and means of possible control. It provides funds to 
help pay for research, study and testing by agencies at 
Federal, state and local levels and by private agencies. 
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... found the many causes for its 


industry and universities, to arrive at needed answers. 
Too, the PHS has, through voluntary action of state 
and city governments, established the National Air 
Sampling Network to provide for systematic measure- 
ment of air pollution. Every one of our 50 states, as well 
as Puerto Rico, has at least one urban and one nonurban 
sampling station, each manned by state and local person- 
nel. PHS provides the equipment, establishes procedures 
and analyzes collected samples. Good liaison throughout 
this far-flung complex of sampling, study and research 
means that if one group discovers something significant, 
other groups will learn about it quickly. Importantly, 
added coverage is being provided by a number of states 
who have established their own sampling networks. 


Central City’s survey will let it move toward an effective 
control program based on intelligent correlation of cause 
and effect. A significant phase of the survey involves 
consideration of the area’s meteorology and topography. 
These factors, perhaps more than any others, highlight 
the individuality of the local problem in that they tend to 
govern amount of atmospheric concentration or disper- 
sion of wastes thrown into the air. Judicious planning 
which takes advantage of topography and air movements, 
such as controlling location of industrial operations 
with pollution potential, can have more real effect than 
restrictive legislation aimed in scatter-gun fashion. 

Multitudinous samples are taken from the surrounding 
atmosphere under all conceivable conditions. Pollutants 
in these samples are subjected to exhaustive analyses to 
determine identity and quantity. Pollutant fallout pat- 
terns are studied and fallout quantities measured. So far 
as possible, pollution sources are located and their in- 
dividual contributions plotted in proportion to the whole. 
In short, the survey produces facts without which any 
air-pollution-control program is apt to be worth little 
more than the proverbial snowball. 


Study the findings 


No survey is concluded overnight. Time is essential in 
which to cover all bases, correlate data, study the findings 
and consider methods likely to produce optimum benefit. 
Length of time necessary to conduct a survey depends, of 
course, on the magnitude of the problem. Cost, too, is 
important. Surveys can run into money, which means 
that careful planning is a must if Central City and its 
state are to get maximum return from the survey dollar. 

Important factor in getting this return: emphasis on 
reducing lost motion in the survey operation. Much help 
in both planning the survey and interpreting collected 
data may be had by checking what has been done in 
other areas. Others have different problems, but Central 
City can often profit from their experiences. 

Most air-pollution causes are relatively easy to define; 
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problem and costs of solution... 


many lend themselves readily to control, such as poor 
combustion or odor emission. Some causes, such as 
photochemical reaction in the atmosphere, fall into a gray 
area between cause and effect. From a practical stand- 
point, Central City’s goal may be to reduce or eliminate 
emission of substances which permit such reaction to 
occur. But in the main, Central City’s survey will pro- 
duce a reasonably clear picture of its air-pollution 
causes. However, the effects of these causes range from 
the self-evident to far into the unknown, particularly 
where human and animal health is concerned. Some 
causes are suspected of having specific harmful effects. 
but to date there is no established proof. Effects other 
than those now known most certainly will be determined 
in time through unceasing research efforts around the 
world. When they are, air-pollution-control procedures 
in Central City will be flexible enough to be altered 
without difficulty because they’re being planned that way. 


Central City’s immediate task is to apply what knowl- 
edge it has acquired to setting up the most effective 
counterattack. But there is much yet to be learned about 
the enemy, and much can be lost by a headlong charge. 
Too little is known about his overall threat to the citizens’ 
well-being, and in planning his defeat, Central City must 
avoid the possibility of winning a Pyrrhic victory. Cen- 
tral City’s plans must be made after full deliberation and 
with complete understanding and support of its industries 
and citizens whose livelihood will be affected. 


Spell out the economics. 


Such understanding must be based on a clear picture 
of the economics involved in an effective air-pollution 
program. It’s a matter of history that much progress has 
been made in controlling contaminants in milk, food, 
drugs, water and city wastes. Such progress comes only 
because enough people “cared” and were willing to pay 
for improvement. So it is with air pollution. However, 
this new menace does not tend to make its presence known 
as forceably upon the public as, say, poor-quality water. 

It follows, then, that without public outcry and willing- 
ness to foot the bill little progress will be made in air- 
pollution control in any given area. In brief, people will 
get air-pollution control only so far as they are willing 
to pay for it. Further, an apathetic public may, in fact, 
be paying a price far out of proportion to the relief 
afforded by politically expedient “control” legislation. 

So, as Central City’s initial survey draws to its con- 
clusion, accumulated data indicate the scope of its prob- 
lem and study of procedures employed in other areas has 
brought an awareness of pitfalls and shortcomings of 
hasty and ill-advised control programs. Now the time has 
come for Central City to design its own control organiza- 
tion and methods based on what it has learned. 
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During the course of Central City’s survey a Public 
Health Service Engineer from the Taft Engineering Center 
in Cincinnati supervised the operation. He met with offi- 
cials of Central City and the state government, representa- 
tives of the chamber of commerce, various citizen groups 
and key industrialists in the area. The city’s health officer 
arranged for other visits and inspection tours. 

Helpful information poured in from the local U.S. 
Weather Bureau office. The PHS engineer then sat down 
with board of health representatives from city and state. 
Uppermost was the question: since evidence pointed out 
that control efforts should be made, what form should they 
take, what staff, budget, labs and laws would be required? 

Based on analysis of all findings to date, he made 
several recommendations at that meeting. In brief: con- 
duct a more-elaborate air-pollution survey, initiate a local 
control program, appoint a control board. Under the new 
board’s guidance, the survey would check further into 
present pollution levels, nature and extent of pollution 
sources, meteorological pattern in the area. This study 
would be most valuable in planning control activities and 
evaluating accomplishments later. It would also serve well 
in laying out a land-use pattern, present and future. Before 
leaving, the PHS engineer reminded Central City officials 
of educational courses available at the Taft Center. 

The recommendation to establish prompt local air- 
pollution control was made only after careful considera- 
tion. They felt little was to be gained from waiting for 


completion of the more-extensive survey, or of any out- 
side research on air pollution then under way. 

Central City’s mayor, after consulting with state and 
city health boards, appointed a 5-member local! air-pollu- 
tion-control board. It was autonomous in nature and 
provided with adequate staff and budget. Headed by an 
engineer, the board's associate members were: a muni- 
cipal official, a physician, representatives of agriculture 
and industry, see below. City council approved a resolu- 
tion that the board’s staff be selected via civil-service 
procedures. Staff would be headed by an air-pollution- 
control officer who would direct operation of enforcement 
procedures. Control officer and his men would be, in 
effect, Central City’s air-pollution-control dept. 

The air-pollution control officer, like the board’s head, 
was chosen from the engineering profession. Reason: in 
pinning down causes, an engineer is a logical choice; he 
can identify specific pollutants, then classify them, if 
possible, in terms of sources. Too, his specialized know!- 
edge is called into play judging both corrective and pre- 
ventive equipment designs. 

The a-p-control officer’s prime function, aside from 
directing enforcement of regulations, would be to present 
the control board with specific factual evidence in con- 
nection with alleged violations. He would also present his 
recommendations on legislation proposed from any source. 

The control board, on an equal-footing basis, would 
pool their background know-how in weighing the facts 
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... then picked a qualified Board that acted with public support. . . 
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... and appreciation of the rights of individuals and industry . . . 


and determining what proposed regulations should be 
sent to the city council with recommendation that they be 
enacted into law. The board would also devise emission- 
control regulations specifically for the local area. Such 
regulations would be based on investigation into degree 
of pollution complaints and on a survey of sources. 

Furthermore, the board would strive to obtain compli- 
ance through education, inspection and enforcement of 
regulations. It would be fully aware that its most-impor- 
tant job is to find solutions at the overall or community 
level. From what it learned through study of other areas’ 
procedures, the board would know that its best chance of 
achieving effective pollution abatement lies in using the 
preventive approach, not punitive actions which penalize 
for pollutant emission. 

In approving the program, the city council realized the 
control board could not, in keeping with American tradi- 
tion, function as prosecutor, judge and jury. Following 
this concept of “separation of powers,” the city council 
stipulated that a separate and distinct appeals board be 
established to which an alleged violator might turn if he 
believed a regulation had not been interpreted in a fair 
and objective manner. If further appeal were desired, 
there would be provision for going to the courts. 

Central City’s 5-member air-pollution-control board 
then sat back and took stock. Though vested with con- 
siderable power and confronted with pollutant sources 
needing immediate corrective action, the board was not 
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eager to start passing laws. They realized that attempting 
to control air pollution by forcing those causing it to 
cease operation would be tantamount to throwing the baby 
out with the bath water. Forcing an industry to clean up 
or shut down conceivably might be necessary in an ex- 
treme case. But such measures used with abandon would 
raise hob with the city’s well-being. 

Following the fundamental principle recognized by the 
Oregon legislature’s air-pollution-control bill— “reason- 
able or natural use” of the atmosphere as a natural 
resource for waste disposal should be permitted—Central 
City’s board knew that one of its first decisions would 
have to determine how much pollution is too much. They 
also knew there are no such things as standards of air- 
pollution control, that there are still too many variables 
and unknowns. This does not mean that air-pollution 
limits cannot be established in a specific area, so long as 
the limits are intelligently related to cause and effect. 
But arbitrary blanket requirements covering al! emission 
sources, regardless of kind or character, would be highly 
impractical and economically prohibitive. 

The board realized that Central City’s people must 
understand pollution as a 2-way street. All suffer from 
pollution—but all contribute to it on occasion. The 
board’s big job: impress upon the citizens that air- 
pollution control will be costly, but cost will tot up to far 
less than they are paying now, in one way or another, 
for letting polluted air continue in their community. 
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... establishing regulations that were definite yet flexible . . . 


After more-thorough study and consultation with many 
outside experts on air-pollution control, Central City’s 
board made its recommendations to City Council. In 
keeping with the desire for a strong local voice in control 
activities, and realizing that most problems deal with 
nuisances requiring equitable balance, City Council held 
a series of open hearings on the proposed control regula- 
tions. Both the board and city council recognized that 
the people of Central City should be the ones to decide 
what pollutants are objectionable and to what degree they 
should be controlled. 

The community approved, and council passed a law 
defining illegal air pollution as: “emission into the out- 
door atmosphere of one or more contaminants, such as 
dust, fumes, gas, mist, odor, smoke or vapor, in quantities, 
of characteristics and of duration such as to be injurious 
to human, plant or animal life or to property, or which 
unreasonably interfere with the comfortable enjoyment 
of life or property.” The law recognized that establishing 
concentration limits at emission sources as a blanket 
requirement would have little real value. Instead, con- 
tamination would be evaluated “in direct relation to its 
effect, at ground-level point of contact, on people, animals, 
vegetation and property.” Such effects would be carefully 
assessed and corrective measures taken as found necessary 
to comply with the intent of the air-pollution-control 
law. Corrective measures would be weighed in the light 
of present understanding of effects of various pollutants. 


This, of course, ranges from the very self-evident to 
suspect effects for which there's no established proof. 

The law indicated that it could and would be extremely 
firm with violators who willfully flout or flagrantly dis- 
regard the law's intent. It made provision for accidental 
violations and those of an extremely temporary nature. 
But, as written, the regulation contained no specific 
penalties for specific offenses, though it left the door open 
for future action of this sort at the discretion of the air- 
pollution-control board. 

The board had recommended the basic law, as passed. 
because it believed that much could be done toward real 
control without punitive measures. First of all, realisti- 
cally, they knew that the air-pollution-control officer would 
be faced with a gigantic task were it incumbent upon his 
department to ferret out each existing and new pollution 
source by field inspection alone. It would be practically 
impossible to staff the control department sufficiently to 
perform this function economically. Consequently, they 
had city council include a provision in the regulations to 
the effect that each existing and projected waste-emission 
source, above a specified minimum size, be registered by 
the owner in writing with the air-pollution-control depart- 
ment. Forms would be provided and required data would 
include (1) outlet’s location (2) outlet’s size (3) outlet’s 
height above ground level (4) outlet’s emission rate 
(5) composition or description of effluent and (6) de- 
scription of effluent-cleansing equipment. 
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In this regulation, the control board’s thinking was 
that, regardless of what machinery was set up by govern- 
ment to administer air-pollution control, sole and im- 
mediate responsibility for holding the release of pollutants 
within tolerable limits must rest with the source-equipment 
owners and operators. This regulation, by placing respon- 
sibility on the alleged offender, recognized that he is best 
equipped to handle his particular problem and, with his 
own technical and engineering staff (plus available help 
from outside sources) can most economically design and 
install effective abatement equipment. Further, the regula- 
tion made it understood that the control department would 
not concern itself with process operations ahead of the 
effluent-cleaning equipment. 

Using its own facilities—backed up by those of the 
state health department, the U.S. Public Health Service 
and other research facilities—the control department 
would employ sampling and inspection techniques, shown 
typically below. Such continuous monitoring would keep 
Central City aware of its progress toward air-pollution 
control. Knowing the complexity of the overall problem, 
Central City was determined that the air-pollution-control 
administration keep pace with advancing technology, 
continue to exercise control on a nonpolitical basis and 
on an impartial “cause-and-effect” relationship. 

In line with the self-enforcement approach, the mayor 
appointed an air-pollution-code committee composed of 
representatives of the city’s leading industries. He re- 


.. + backed up with a continuous sampling plan to measure success 


quested that they devise an “emission-limits” code for 
the area. Committee would be free to select various limits 
which study showed to be most effective and economically 
feasible. These limits, recommended to the Control Board, 
would have been developed by top engineering and scien- 
tific talent. It would be unlikely that they would be 
considered arbitrary or unreasonable by those having to 
operate under them, and they could cut the air-pollution- 
control department's operating cost considerably. Industry 
would be less reluctant to invest in cleaning equipment 
when it had itself determined the need. It would be 
encouraged to do an effective cleanup job. knowing the 
code wouldn’t permit discrimination. 

Central City took other steps. Present zoning laws 
prohibited industry's encroachment upon residential areas. 
These laws would be revamped to prohibit housing de- 
velopments in designated industrial areas, thus giving in- 
dustry a defense against future air-pollution problems. 

Central City knew that air pollution respects neither 
political nor geographical boundaries. So the city asked 
the state legislature to pass enabling legislation permitting 
Central City’s air-pollution-control board to combine 
activities with other areas for equitable solution of their 
common problem, if the need arose. 

Central City is reasonably certain that its approach to 
abatement and control, coupled with the policy of keeping 
all citizens informed, will bring immediate and long-term 
results in the form of cleaner air. 
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To combat problems created by man and nature, Los Angeles tried... 


Southern California’s Los Angeles Basin is blessed by 
nature with climate and topography that permit one to 
loll on a sun-drenched beach and, but a few hours later, 
ride a feather of snow down a ski run. Once, the L. A. 
Basin enjoyed an atmosphere as refreshing as the lakes 
nestled in its mountains or the blue Pacific lapping its 
shores. 

Today, thousands of tons of contaminants entering this 
atmosphere each day lazily eddy and swirl until the lovely 
terrain dissolves in a murky haze which climbs ofttimes 
to the very top of the mountains rimming the basin. 

This phenomenon, which has probably spawned more 
study, more research, more literature, more speculation 
and caused more dollar expenditure than anything else 
in the air-pollution field here and abroad is directly 
traceable to two factors: ventilation and people. Nature, 
in providing the lovely climate and topography, neglected 
to supply the area with adequate ventilation. Contami- 
nants put into the atmosphere are trapped there. Thermal 
inversions cause them to concentrate heavily at or near 
ground level. Exposed to long hours under a brilliant sun 
the contaminants cook to form a devil's brew that makes 
eyes smart, tempers short, and causes untold economic 
losses. And the principal sufferers, people, are also the 
principal cause—they put these contaminants into the 
air in the first place and are now struggling to mend their 
ways. They now know that cooperation among themselves 
and with nature is the only road to relief. 

Entirely unwittingly, human beings in the L. A. Basin 


for years let contaminants from their activities rise un- 
controlled into the air above them. Little significance 
did they attach to a matter of historical record: On an 
October afternoon in 1542 the Spanish explorer Juan 
Rodriguez Cabrillo dropped anchor in what we know as 
San Pedro Bay. He noted that although mountain peaks 
were visible in the distance, their bases couldn't be seen. 
Smoke from Indian fires rose perpendicularly into the 
calm air for a few hundred feet, then spread out over 
the valley. Impressed by this phenomenon, he recorded 
it in his diary and named the place the “Bay of the 
Smokes.” What the Spaniard saw was the combined 
effect of a thermal inversion and man-made pollution. 

It would be 400 years before these factors were recog- 
nized as significant. But their significance was not lost on 
a September day in 1943, when Los Angeles experienced 
its first “daylight dimout.” One newspaper reported, 
“thousands of eyes smarted. Many wept, sneezed and 
coughed. Throughout the downtown area and into the 
foothills the fumes spread their irritation.” An outraged 
demand for action followed. Citizen committees were 
appointed. City officials were petitioned. Official investi- 
gations were launched. A Smoke and Fumes Commission 
was appointed, studied the problem, made recommenda- 
tions. As “smog attacks” recurred, citizens’ groups, sub- 
committees and grand juries buzzed with activity. 

L. A. petitioned State and Federal governments for 
help. City and County Health Officers created air-pollu- 
tion-abatement groups. A model ordinance was considered 
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... many smog-control tacks before grappling with auto exhaust... 


by some 46 independent city and county governments— 
without effective results. Tney couldn’t pull together. 
Meantime the smog, no respecter of political boundaries, 
continued unabated. So did the cry of “do something!” 

An air-pollution expert from another area was brought 
in. He studied the problem and made a red-tape-cutting 
recommendation: Create a county-wide Air Pollution 
Control District, give it broad powers to enact and en- 
force adequate regulations. The District was officially 
created on October 14, 1947; through “enabling” legisla- 
tion approved by Sacramento, it received practically 
carte-blanche power to enact its own pollution-control 
rules and regulations. 

The APCD moved fast. All outdoor burning was 
banned. Having no municipal disposal system, Angelinos 
traditionally burned refuse in backyard single-chamber 
incinerators. No more. No longer could commercial sal- 
vagers fire heaps of automobile bodies. Suitable covers 
went on oil-refinery storage tanks holding high-volatile 
products. Gasoline transfer from tank to truck to service 
station was muffled to prevent vapor escape to atmos- 
phere. Industrial dust-, smoke-, vapor-, mist- or fume- 
producing processes invested heavily in emission-control 
equipment. A large steel mill spent millions, installed 
electrostatic precipitators on its furnaces. 

These and a host of other activities resulted from the Air 
Pollution Control District’s edicts. Insistent public de- 
mand brought drastic action to control a situation that 
had snowballed unheeded, as population explosion and 


tremendous industrial expansion, principally during and 
since World War II (some 6-million people, almost $2 
billion in new capital investment) created atmospheric 
conditions about which little was known. 

The people of L. A. wanted cleaner air and seemed 
willing to pay for it. But one didn’t have to be an econo- 
mist to deduce who would finally foot the bill. 

Power companies’ smokestacks immediately felt the on- 
slaught since stacks. large in size, are easily seen by the 
man in the street. Visible plume, however slight and no 
matter what its composition, was cause for complaint by 
jittery citizenry. Considerable emotion was involved and 
instrumental in passage of laws such as those limiting 
sulfur content of fuel oil to a virtually impossible level— 
despite lack of established proof that sulfur was a culprit. 
Many engineers across the country look askance at this 
regulation, and another which permits Ringelmann smoke 
chart use to judge opacity of stack plumes of other than 
black smoke. L. A. Basin utilities have spent vast amounts 
of time, talent and money trying to comply with plume- 
opacity requirements. Experts doubt that success is possi- 
ble within the realm of economic reality. 

Despite the stringent enforcement measures. eye-sting- 
ing smog continued to persecute the public. indicating 
that the real answer still eluded its pursuers. 

In recent years the search has been intensified. Careful 
fostered by the APCD. the Western 
Oil and Gas Assn and the private, nonprofit, independent 
Air Pollution Foundation—hinted at an important break- 


scientific research 
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... pointing up need for careful study beforehand 


through. They found that a unique and com- 
plex chemical reaction occurs in the atmos- 
phere, catalyzed by the famous Southern 
California sunshine. Actors in this drama are 
products of all combustion processes and those 
associated with hydrocarbons handling. As 
regulations closed in on refineries and all 
combustion processes, domestic, industrial and 
utility, without producing significant results, 
a previously little-considered source took the 
spotlight: the motor-vehicle exhaust pipe. 

In the L.A. Basin’s 4000-sq-mi area public 
transport is relatively nonexistent. The in- 
habitants, to a man, use the automobile to 
move about the area. Some 3-million internal- 
combustion engines puff along streets, byways 
and freeways pouring almost 6000 tons of 
pollutants per day (68% of total) into the air 
over Los Angeles County, while power-plant 
stacks in the area contribute a mere 256 tons 
or 3% of total air contaminants. Remaining 
29% is attributed to miscellaneous sources. 

Research efforts by the automotive and 
associated industries and sponsored groups 
focused on combustion improvement, less fuel 
loss and special catalytic-combustion or after- 
burner devices. With the passage of Assembly 
Bill No. 17 on April 5, 1960, California took 
legislative action. 

The new law sets up a time-table for instal- 
lation. Measured from the day a state board 
certifies that at least two devices are approved, 
the schedule runs: Within one year, all new 
vehicles must have control devices. Commer- 
cial vehicles must have devices within two 
years; all motor vehicles within three years. 
According to a report issued by the Los 
Angeles County Air Pollution Control District, 
“this new law promises the virtual end of 
smog in the Los Angeles Basin within five 
years, if: (1) Devices are developed and in- 
stalled as scheduled and (2) strict control is 
maintained over pollution from industry and 
the disposal of rubbish.” 

Just how soon devices wili be approved, 
how much they will cost the vehicle owner, 
how they will be maintained, what sort of 


inspection procedures will be set up, and 
length of their service life—aside from how 
effective they will be—is of interest to all con- 
cerned with a-p control across the country. 

Why, we may ask, did so much time elapse 
before the automobile came to the fore as an 
air-pollution source? And we may question 
other regulations attempting to eliminate 
smog in Los Angeles. Post mortems are 
revealing. We all know the wisdom displayed 
by the Monday-morning quarterback. When 
the L. A. Air Pollution Control District took 
over, it was the rookie pitcher fresh from the 
farm team. It walked onto the mound, found 
the bases loaded with none out. It knew little 
about its opponents. So it simply pitched. 

In Los Angeles the APCD was up against 
what is probably the most complex meteoro- 
logical, topographical and _pollutant-source 
combination in existence. Pressure to “do 
something” was tremendous from all direc- 
tions. It went after, obviously, open burning 
of all types. It moved against smoke emission 
from stacks and chimneys. Hadn't this solved 
a major portion of the air-pollution problem 
for St. Louis and Pittsburgh? It put stringent 
limits on allowable sulfur content of fuels 
because sulfur in our lungs must be bad for us, 
and so on. Thus the APCD moved, spurred by 
public outcry and with little concrete technical 
help available anywhere in the world, against 
what seemed the most likely offenders. 

Time alone will show what mistakes have 
been made. The APCD most certainly can 
take credit for progress to date. But the 
errors must be charged to the inhabitants of 
the Los Angeles Basin. They let the situation 
get out of hand, then demanded a crash pro- 
gram for relief. Chief lesson to be learned 
from their situation, then, is that air pollution 
must be recognized and plans for controlling 
it made when it is the potential state, not 
after it grows into an actual and serious 
problem. As in hypothetical Central City, 
citizens who plan to control air pollution 
before it controls them are already wise and 
quite likely wealthier and healthier. 
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Your plant and pollution: Because any community nuisance ts 


of many individual nuisances, effective ( 
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begin at individual pollution 


as engineers this responsibility to m 


nposes a continuing make sure that 
our plants abide by the spirit as well as the letter of local clean-air ordinances. 
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avoidance of penalties or litiga- 
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The that follow outline how intelligent plant design and location can eliminate 
pollution problems at the start, ar d then how problems of existing plants can be mitigated. 
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When you design a new plant: 


A surprising number of today’s pollution problems could 
have been solved at the beginning, with little or no ex- 
pense compared with the cost of curing or mitigating the 
conditions now. In other words, it’s just good business 
to make pollution control an integral part of the process 
of selecting a site and designing a new plant. 

Consideration of pollution aspects must begin early, 
because it can affect and be affected by plant location 
and process design. A good way to start: estimate the 
pollution potentials of the projected operations. In some 
light-manufacturing or assembly plants pollution possi- 
bilities may be nil, or include only emissions from the 
stack of a boiler plant for space heating. On the other 
hand, a steel mill presents many potential pollutants: 
dusts from handling large masses of friable raw materials, 
dust, smoke, iron oxides and sulfur gases from open 
hearths, acid and palm-oil fumes from pickling and 
tin-plating, fumes and zine oxides from galvanizing, and 
a variety of others. And for certain processes, say some 
in the nuclear field, pollution potentials may be an over- 
riding concern in location and design. 

In any case, it will pay to examine each process or 
operation to determine if it normally produces air pol- 
lutants, and to establish the nature and approximate 
amount of pollution. Along with this should go some 


Pollution-making potentials of a proposed new plant should be 
known and evaluated before the site ix finally decided and 
detailed design begun. This means looking st cach process and 
operation te gage what pollatents it might wormally produce 
and to estimate, roughly at least, what might he done to elim- 
inate or redeece that pollution. With some idea of pollution 
potentials and cost of mitigating them, site selection can be 
approached more intelligently. And the site chosen will, in 
turd, influence decisions on investment in pollution control. 


What might be called “pollution cavironment” should be added 
to the usual considerations—daber supply, transportation, 
proximity to raw materials, availability of water and power-— 
‘at are involved in site selection. Firat, what ix the general 
sackgroind level of pollution at the proponed site, and what 
are the local ordinances controlling polbstion? Are there 
nearby ysants whose emissions might damage your product, or 
neighbor plant» that might be sensitive to your emissions? 
Any risk of damage to vegetation of nearby farms or parks? 
Would proximity of residential areas call fer «pecial public- 
relation» effort even though you comply with local ordinances? 


analyze its potential pollutants.. 


thought as to what might be done to reduce or eliminate 
the pollution and a rough idea of what this might cost. 

Drawings, above right and on the next page, symbolize 
some of the many site factors that may influence the 
pollution-control problem. They also serve to dramatize 
the fact that air pollution is always an environmental 
matter. Even if your plant emitted nothing, it would 
usually operate, and your people would live, in an atmos- 
phere containing pollution from other sources. In the 
typical situation, of course, your plant will have some 
emissions and how much of a nuisance they create will 
depend on where they go and who they affect. 

Obvious factors in site selection thus include the 
general pollution level of the environment, specific 
sources that might be injurious to your operations, and 
local features that might put more-critical limits on your 
own plant’s emissions. 

If the general pollution level is low, for example, even 
moderate visible emissions from your own plant might 
single you out, create public-relations problems. In such 
a situation the effectiveness of your control might need 
to be much greater than required by the usual ordinances. 
On the other hand, a high general level of pollution almost 
inevitably means increasingly strict regulation; your own 
program would need to make allowance for this. 
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... consider the pollution environment in which il may be located... 


In addition to studying what could be called the “pol- 
lution environment,” a site-selection survey needs to 
examine thoroughly the topography and weather condi- 
tions of the area. The broad reasons for this can be seen 
readily. Under favorable conditions, discharged pollu- 
tants can be carried away and dispersed so completely 
that no nuisance is created. Much more frequently, how- 
ever. topography and local weather can work together to 
create a variety of problems that may prove serious, 
particularly if not anticipated. The well-known tempera- 
ture inversion that may blanket an area with stagnant 
air is an example. 

Some of the 
of the emission 
centration, 


factors involved are: (1) the nature 
rate, temperature, particle size, con- 
chemical characteristics, toxic or nuisance 
properties (2) discharge factors such as height of dis- 
charge, velocity, relation to surrounding structures and 
terrain (3) meteorological conditions—wind speeds and 
directions, temperature and humidity, atmospheric sta- 
bility, topographic effects. 

While it is easy to list the elements of the problem, 
their appraisal in any given actual situation is usually 
complex. Three basic approaches are used; in general, 
each is applicable to a different condition. For analyzing 
the emission problem of an existing plant, a practical 


method involves the sampling and measurement of con- 
taminants in the air and on the ground under a variety 
of weather conditions. By applying atmospheric-diffusion 
theory and meteorological know-how to such information, 
pattern of pollution dispersion can be determined. Tests 
of model plants and terrains in wind tunnels can be a 
help in solving problems of existing plants and in check- 
ing performance of plants designed for specific sites. 

When it comes to site selection, it is usually necessary 
to depend on statistical studies of Weather Bureau data 
and theoretical analyses based on weather data and the 
known facts about emissions of the proposed plant. The 
Weather Bureau Tabulation Unit at Asheville, N. C. will 
prepare statistical summaries of data at cost, and the 
Climatological and Hydrologic Services Division of 
the Bureau at Washington, D. C. can also be of help. 

This is, however, a highly specialized area and the 
plant designer would be well advised to seek expert guid- 
ance. Qualified private consultants can be contacted 
through the American Meteorological Society. 

How extensive a study the consultant is asked to make 
will depend, of course, on the seriousness of the anti- 
cipated problems. In many cases it may be enough to 
have the expert scout the site situation, spot conditions 
that would obviously create difficulties. But for plants 
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where nature or amount of emissions are critical, a fully 
detailed study is amply justified. 

When the site is finally chosen, it may prove desirable 
to accumulate more-detailed information about it. This 
might include additional weather data such as wind direc- 
tions at close intervals of time, measurement of surface 
humidity and temperature as an index to stagnant-air 
conditions, Effect of terrain cannot be overestimated: de- 
tailed information is needed to spot contours that might 
act as cold-air dams, etc. Finally, it may be a good idea 
to make a vegetation survey to set a kind of bench mark 
against which effects of future discharges can be gaged. 

As plant design progresses, each piece of equipment 
and each process should be reviewed in light of previous 
estimates of pollution production and characteristics of 
the site. If site conditions are favorable for waste dis- 
posal by atmospheric means, less-complex and -expensive 
equipment may prove suitable. And, of course, under 
unfavorable conditions some of the original pollution- 
abatement ideas may need substantial scaling up. 

An important part of plant design will be locating and 
fixing the height of the stack or stacks. This needs to 
take account of all the meteorological data collected and 
of the physical environment. For example, if there are 
buildings nearby, stack needs to be higher. Here is a 


... study the possible effects of topography and local weather... 


situation where wind-tunnel testing finds effective uses. 

Pollution-conscious plant design must include means 
for checking pollution-control performance. In many 
process situations, good operating instrumentation will 
reveal conditions that raise the level of pollution produc- 
tion. In other cases it will be necessary to add instru- 
ments to warn of excessive pollutant production. Example: 
visible pollutants can be spotted by TV cameras focused 
on stacks, by photocell devices, etc. Samplers and ana- 
lyzers handle many nonvisible pollutants such as gases. 
And ground-station sampling units can be laid out to 
check actual conditions at selected locations. 

During the startup of a new plant, pollution limits may 
be exceeded either because equipment and processes are 
not yet properly adjusted or because abatement devices 
are temporarily bypassed. Every effort should be made 
to avoid startup pollution—this is the most-sensitive 
period from a public-relations viewpoint. The impression 
you make at this time may unfortunately prove almost 
impossible to eradicate by later good behavior. 

When the plant settles down to regular operation, some 
form of pollution survey needs to be made to see if per- 
formance comes up to design anticipations. This may 
involve only spot checks of dirt fall and air conditions at 
locations where the meteorological and topographical data 
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Topography and weather conditions at the proposed plent site 
need careful analysis, particularly if you cannot avoid some 
pollution emission, For example, would downdraft on lee side 
of a bluff bring smoke or dust plume close to ground before 
it has a chance to disperse? How about effect on dispersion — 
of rough ground downwind from the plant? Are there local — 
cireulations caused by differences in solar absorption between, 
say, firm land and forest? Would the existence of a so-called — 
wea breeze affect day-shift operations of a plant on 
coast? All these and many more questions need to be answered 
to guird against unexpected problems that vnight arise from 
the interplay of site topography and local weather conditions. 


If your new plant has been designed to rydace pollution emis- 
sion to a minimum and located so that min'mum will not create 
nuisances, it is only wise to go one step. further and provide 
for monitoring piant exhausts, This might involve photocell 
devices and TV cameras foc visible emissions, sampling equip- 
ment to check vents and discherge points for gases and non- 
virible contamisants. And where justified, it might also in- 
volve ground sampling stations spotted in sensitive locations. 


...and, finally, provide means for monitoring plant’s emissions 


indicate possibility of trouble during critical weather 
conditions. In some cases, more-elaborate sampling may 
need to be done over a period of time. In all cases checks 
should be made on the various plant-design factors: actual 
nature, amount and concentration of pollutants from the 
various processes; performance of abatement devices. 

Preceding discussion of steps involved in making pollu- 
tion control an integral part of site selection and plant 
design has, of necessity, been general in nature. This 
basic procedure applies with equal force to the design of 
the plant's energy systems, but it will pay to give special 
attention to the following: 

Handling systems for solid fuels often present dust 
problems. These may be allayed by use of wetting agents 
and by dust-tight construction of handling-system equip- 
ment. In the case of gaseous and liquid fuels, pollution 
possibilities reside mainly in vents and leaks. 

Modern steam-generating equipment should operate 
smokelessly if properly selected and applied. In specifying 
equipment and evaluating proposals, provide as much 
fuel flexibility as economically possible. Be sure loads 
are adequately stated and allow for the growth that usually 
oceurs: an overloaded unit is apt to be a pollution 
offender. Perhaps most important of all—in the interests 
of keeping investment to a desired minimum, don’t skimp 


and cut corners on design elements—adequate furnace 
volume, for example—that will insure efficient, complete, 
smokefree combustion. You'll be money ahead in the 
long run if you shun such false economy. 

Formation of nitrous oxide in boiler furnaces has be- 
come a pollution problem in areas where photochemical 
action creates smog. Combustion reactions leading to NO 
have been described earlier. Current thinking on ways of 
reducing NO production in furnaces involves 2-stage burn- 
ing of fuel. Furnaces are designed to introduce 90% of 
theoretical air needed at burners. Remaining air needed 
to reach about 115% total air enters combustion chamber 
above the main burning zone. At this lower temperature 
combustion is still complete, but NO formation drops off 
by about 30°. This design should be considered if NO 
is a potential smog-former in your plant’s area. 

A different form of 2-stage combustion can be applied 
to incinerators. Old problem of distilled vapors and 
unburned refuse can often be solved by following the 
initial furnace with a second combustion zone. Extra 
fuel and air is added to complete burning to CO,, H.O 
and ash. 

Where pollutant emissions can’t be eliminated or re- 
duced by process and equipment design, you'll need to 
think in terms of collectors and other abatement devices. 
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1 Good combustion begins with delivery of fuel to the furnace, 


In fuelbed firing, this mecns selection of fuel type and size 
consist to match firing equipment, and maintenance of proper 


hed thickness. Size segregation must be avoided. In suspension 
firing, burner must deliver finely divided particles and develop 
high scrubbing action between fuel and air. 


2 Air distribution wrough fuel bed or at burner is vitally im- 
portant. Unbalanced few through fuel bed causes uneven com- 
bustion conditions; it ix particularly important to avoid air 
leakage at side und througn settings. In suspension firing, all 
air through burner must be carefully matched to combustion 
needs and distributed to insure intimate mixing. 


3 Solid fuels involve carryover. In fuel-bed firing, partly 
burned fuel particles and ash may be lifted from the bed by 
high-velocity air; some flyash may form in the combustion space, 
In suspension firing, all ash appears in the furnace space and | 
the small particle size and tarbulence tend to carry a larse shar 
of it into the gas siream to the stack, 


In existing plants, good operation and maintenance are musts... 


With equipment design and plant environment largely 
fixed, the pollution-control problem for the management 
of an existing facility lies in learning how to secure the 
best results possible within the limitations these impose. 
And, where “best possible” results aren’t good enough to 
meet local ordinances, how to effect practical modifica- 
tions that will bring emissions down to satisfactory levels. 

Influence of operation and maintenance in this situa- 
tion can be seen very clearly, for example, in the case of 
a diesel-engine generator. Here is a unit that should pre- 
sent no pollution problems. But let the engine be over- 
loaded and visible smoke appears in the exhaust. Or let 
a fouled injection system or worn piston rings develop 
and again the exhaust shows it. 

For energy-system engineers charged with management 
of existing plants, a major pollution-control concern in 
many cases is furnace combustion in steam generators, 
incinerators, etc. As diagramed above, these may emit 
products of incomplete combustion such as smoke and 
intermediate hydrocarbons in gaseous form, and products 
representing the carrythrough of fuel elements such as 
flyach, unburned fuel particles and sulfur gases. 

Chemistry of the furnace combustion process has already 
been outlined, but while it is a chemical reaction, most 
problems associated with it are mechanical. Fuel must be 


prepared for burning, it must be brought into active con- 
tact with sufficient amounts of oxygen, and the resulting 
burning has to take place under conditions that insure 
completion of the process. Each of these steps, as listed 
in the panel above, depends on mechanical actions and de- 
vices and the skill with which they are operated and main- 
tained. Here we have space only for highlights of each 
firing method and fuel: for greater detail see Fuels and 
Firing (Power, Dee 1948) and Clean Air, a series that 
began in July 1947 and ended in Jan 1950. 

For all practical purposes oil and gas fuels present no 
entrained-solids problems since there is little or no ash. 
Sulfur content of some fuel oils will yield objectionable 
sulfur gases in stack discharge, but this cannot be avoided, 
only abated, as with scrubbing equipment. To assure 
complete combustion make sure that burner gets uni- 
formly free-flowing oil, clear of sediment. This means 
avoiding sediment buildup in storage tanks, keeping 
strainers in good shape, controlling preheat temperature 
carefully. Watch for wear of burners and carbon buildup. 
Many smoke troubles arise from faulty air supply. If in- 
stallation is manually controlled, make sure air supply is 
regulated when oil flow is changed. Keep air inlet and fan 
blades clean; clogging dirt and lint gradually cut air flow. 

Smoke is often produced in starting oil-fired furnaces 
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4 The combustion process begun at the fuel bed or the burner 
moves to a successful conclusion in the furnace apace if air and 
fuel are continuously and vigorously in contact. Turbulence 

diminishes the powibility of air-fuel stratification, lengthens the 
‘ titne available for the combustion process and increases relative 
motion between the air and the fuel. 


5 Smoke and other products of incomplete combustion result 
if chilling effect of boiler tabes and other “cool” surfaces stops 
the burning process. Basic answer /s ample furnace volume, but 
the limitations of undersized furnaces can be overcome in many 
eases by increased turbulence provided, for example, by suitably 
located high-velocity sir or steam jets. 


6 Stack emission could include gases such as intermediate 
hydrocarbons, sulfur and nitrogen compounds; suspended per- 
ticles or “amoke” ; entrained solid particles of ash and unburned 
carbon. Careful selection and attention to fundamental 


i principles si combustion can eliminate some of these entirely 


and reduce the umount of othera, such as flyash, 


.to hold pollution to minimum possible with available equipment 


because of cold surfaces. Always start with a moderate 
flame, shifting to high flame only when furnace has 
warmed. If steam for preheating isn’t available during 
startup, arrange to use light oil until the furnace is hot 
and preheating can be done properly. Avoid overloads! 

In contrast to gas and oil firing, entrained solids are 
the usual major problem in pulverized-fuel installations 
since the coal burns to ash while in suspension. In addi- 
tion to insuring smokefree operation, complete combus- 
tion will reduce the total entrained solids which may 
include unburned fuel as well as ash particles. In virtually 
all cases the dust problem of pulverized-fuel units is solved 
by external collectors, see next section. 

Today's widely used stoker, the spreader, burns fines in 
suspension, larger sizes on a grate. Both flyash and smoke 
may be problems. Good operation starts with coal having 
a size consist suitable for the specific unit and avoiding 
segregation. Control of air flow is of prime importance: 
it can't be maintained if leaks develop along sides of grate. 
High burning rates will greatly increase emission. 

Chain- and traveling-grate stokers, also of the overfeed 
type, offer smokefree combustion if proper attention is 
given to size consist, freedom from segregation, maintain- 
ing an even fuel bed, low overfire draft and control of air 
flow. Only when air velocities through the fuel bed are 


excessive is there likely to be any solids carryover. The 
underfeed stoker is inherently free from smoke and en- 
trained-solids problems as long as it is maintained in good 
mechanical condition and operated at conservative burn- 
ing rates with suitable caking coals. 

Many older boiler installations suffer because of in- 
adequate furnace volume and geometry. But the smoke 
problem of such units can be materially reduced and even 
eliminated by the use of high-velocity air or steam jets 
to promote turbulence and mixing over the fire. The de- 
sign and application of overfire jets has been intensively 
studied and extensive data will be found in Technical 
Report No. VII, “Application of Overfire Jets to Prevent 
Smoke from Stationary Plants,” by R B Engdahl, Battelle 
Memorial Institute and W S Major, Bituminous Coal Re- 
search, Inc. 

Application of overfire jets is typical of the practical 
modifications engineers may use to overcome pollution- 
producing deficiencies in existing-plant design. Other ex- 
amples: changes in furnace arches and baffles or other 
features of the combustion space. Modifications to exist- 
ing plant might also be interpreted to include a shift from 
one firing method to another or from one fuel to another. 
Still another modification, or course, is adding one of the 
collecting devices described on following pages. 
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Particle size is commonly expressed in microns, A lamieron 
pacticle is 1/1000 millimeter, or 1/25,400 inch, in dianseter. 

Some idea of what this means can be gained trom the fact that 
a particle just passing a 325<mesh US, standard screen, the 
smallest practical size, would measure appfosimately 44 mi- 


rate of 10- tg SOmicron range can just be seen with the naked eye. 

as Definitions of terms tike smoke, fumes, dust are not precise 
as 10 particle size, see below. Diemeters of some gas molecules 
are large enough to show on the scale, left. Broadly speaking, 
smoke and fume particles run lesa than 10 inicrons. 

As a practical matter, small particles are measured by rate 
of fall in stil! air, rather than directly, If a group of particles 
falls at the known rate for solid spherical particles having 
diameters between 10 and 20 microns, we say these measured 


particles range from 10 to 20 microns in size, 
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To cope with dust, smoke and gas emission problems, a variety... 


As we have seen, many types of pollution can be eliminated 
at the source by skillful design of equipment and processes. 
But there are still areas in which even today’s best tech- 
nology cannot prevent the production of some pollutants. 
And in many existing plants the limitations of older 
equipment make some pollution formation inevitable. 

In these situations, the problem becomes one of reduc- 
ing to a practical minimum the amount of pollutants 
allowed to reach the atmosphere, and of handling the 
discharge in a way that will mitigate its nuisance charac- 
teristics. In both cases it is important to know something 
about the nature and physical characteristics of common 
industrial pollutants—gases, vapors, smokes, fumes, mists 
and a variety of dusts. 

Pollutants are classified by physical characteristics and 
by source. Gases, of course, represent one of the three 
fundamental states of matter. The basic particle in any 
gas is the individual molecule; for some gases molecule 
diameters may range between 0.001 and 0.01 micron. 
Vapors are the gaseous forms of substances that normally 
exist as liquids or solids. ; 

Small particles tend to go into suspension in air or 
other gases, forming aerosols. Generally speaking, when 
particle size is below 10 microns such suspensions are 
essentially permanent and the aerosol behaves much like 


a gas. Except where turbulence is extreme, aerosols hav- 
ing particles larger than 50 microns are unstable and the 
particles tend to settle out in time. 

Smokes and fumes are, in general, stable suspensions 
of particles visible only in the aggregate, often of sub- 
micron size. Properly speaking, smokes are the products 
of incomplete combustion, consisting mainly of carbon 
and other combustible materials. Fumes may be defined 
as very small particles resulting from chemical reactions 
other than combustion, or from the condensation of vapors 
produced in combustion, distillation or sublimation. They 
are commonly metals or metallic oxides. 

Dust is an extremely loose term applied to a range of 
solid particles, usually produced by the physical degrada- 
tion of larger masses. Dust aerosols are frequently of an 
unstable character. 

Mists are composed of droplets of vapor that has 
condensed on suitable nuclei. They are stable when vapor 
pressure of the particle is low or when the droplets are 
in a gas that is saturated. 

If the range of particle sizes found in aerosols is wide, 
the range of concentrations is even wider. In normal 
atmospheric air, concentrations of the order of 1 grain 
per 1000 cu ft are found. Common loadings for industrial 
gases run 20 grains per cu ft and values up to several 
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...0f methods are available, ranging from basic simple schemes.. 


hundred grains per cu ft, and more, may be encountered. 

In addition to particle size consist and concentration, 
choice of equipment to remove pollutants also will depend 
on the volume to be handled as well as the nature of the 
exhaust stream and its temperature. 

Let's look at the way these various factors are involved 
in a problem of broad concern—the handling of flue gas 
from furnace combustion processes. As we have seen 
earlier, sound equipment design and good operation can 
virtually eliminate pollutants arising out of combustion 
conditions—smoke, nitrous oxide, intermediate hydrocar- 
bons. But since most fuels contain some mineral matter 
that won't burn, and some fuels show perceptible sulfur 
content, ash particles and sulfur gases may present stack- 
emission problems. 

For all practical purposes, gas fuels contain no ash 
and oil fuels carry relatively little. But coal rarely con- 
tains less than 5% and may carry 20 to 30% or more. 
Depending on the coal and the firing method, anywhere 
from 10 to 70% of the ash gets into the furnace gas 
stream, along with some unburned carbon particles. Some 
of this flyash or cinder drops out in the boiler passes and 
breechings, but most of it heads for the stack. 

Particle size consist also depends on fuel and firing 
method. For example, a single-retort underfeed stoker 


may yield mostly large particles, 75 microns or more, 
with only a sprinkling of fines. On the other hand, a 
pulverized-coal furnace may deliver mostly particles under 
20 microns, with only a small percentage of larger ones. 

In general, the larger the particles, the less stable is 
their suspension in the gas stream. The sudden change 
in velocity produced by a wide space in the duct or breech- 
ing may be enough to cause heavier particles to settle out. 
Or, if the gas is forced to flow around a baffle or sharp 
bend, inertia makes the heavier particles keep going in the 
old direction and throws them out of the gas stream. 
Large particles may be “knocked” out of the gas stream 
by impingement on baffles, illustrated in principle above. 
In actual cinder traps or cinder catchers, these basic ideas 
are often combined and elaborated to yield respectable 
collection efficiencies on large particles. 

For finer particles and higher efficiencies, stronger 
forces need be brought into play. This means collection 
devices of considerably greater sophistication, involving, 
in most cases, higher draft losses, more space and greater 
cost. To an increasing extent such an investment is being 
necessitated by more-stringent regulations on dust emis- 
sion. A more or less common limit, for example, is 0.85 lb 
of dust per 1000 lb of flue gas. An underfeed stoker, 
burning coal of 8% ash as fired and delivering 15% of 
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... to centrifugal collectors of several types, various designs of... 


that ash to the furnace gas, will show a dust loading close 
to the 0.85 limit, depending on how much drops out in 
boiler passes and breechings. Since this example reflects 
relatively low fuel-ash content and conservative burning 
rates on a stoker not prone to dust emission, it can be 
seen that effective dust collection often will be required. 

Many types of equipment are available for removing 
dust from flue gas; diagrams above illustrate operating 
principles of some of them. In a wide range of collectors 
depending on mechanical action, centrifugal force is used 
to separate dust from the gas. This means accelerating the 
gas stream by a separate induced-draft fan or an integral 
fan as shown in the dynamic collector, left above. 

In this design, dust is precipitated by centrifugal and 
dynamic forces on numerous specially shaped fan blades, 
is forced along their surfaces to a separate dust circuit 
within the fan housing and thence to a dust chamber. 

Another collector type using centrifugal force consists 
of a dust concentrator combined with an induced-draft 
fan. Usual arrangement comprises two such concen- 
trators with a double-inlet fan between them. Outlet 
sides of the concentrators form the side sheets of the fan. 
Dust-laden gas enters the primary volute at the outside 
of the scroll. Decreasing volute radius increases the 
centrifugal force carrying dust to the outside of the 


volute. Near the minimum radius a tangential slot re- 
moves a small volume of highly concentrated dust-laden 
gas. A secondary collector may operate on this. Clean 
gas at center goes through guide vanes to fan inlet. 

Most familiar of all collectors using centrifugal force 
is the cyclone, above. Incoming gas is guided into a 
cylinder in such a way that a strong whirling action is 
set up. This generates centrifugal force that tends to 
throw suspended particles to the outside. Clean gas in the 
center zone is drawn into a vortex-created updraft and 
leaves through a center outlet. Concentrated dust-laden 
gas is withdrawn at the bottom. 

In the simple form illustrated, the cyclone is a relatively 
low-efficiency device with low draft loss. Intensive research 
on the cyclone principle has led to design improvements 
that increase the centrifugal force and reduce dust re- 
entrainment. A number of today’s designs employ multiple 
tubes of relatively small diameter. 

Gas may be cleaned of dry dusts by passing it at low 
velocity through finely woven fabric, usually arranged in 
tubular “bags” or “stockings”. While initial removal 
depends mainly on screening action of the fabric, build- 
up of removed material on dirty-gas side contributes 
substantially, giving a high degree of effectiveness even 
on submicron particles. Draft loss increases as material 
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... filters and scrubbers, and devices using electrostatic charges 


builds up on dirty-gas side and periodically the filter bag 
must be rapped, vibrated or reverse-blown to drop the 
adhering dust into the hopper. Units are usually sec- 
tionalized so gas flow can be maintained while one or 
more sections are being cleaned. New silicone-treated 
glass-fiber fabrics can handle gas temperatures to 550 F. 

Wet collectors or scrubbers of various kinds can remove 
fumes, mists and soluble gases as well as fine dust 
particles. They are widely used for cleaning discharges 
from kilns, roasters, dryers and other process equipment. 
Use on flue gas from boiler furnaces has, in the main, 
been confined to cases where removal of sulfur gases was 
important. Wet collectors include spray types such as 
the scrubber illustrated above, atomizing and venturi 
designs, dynamic and centrifugal types, packed towers. 

Widely used where high efficiencies on extremely fine 
particles are required, the high-voltage electrostatic pre- 
cipitator passes dust-laden gas over electrodes between 
collector plates. Electrodes impart a negative charge to 
the dust particles, causing them to move to the collector 
plates and adhere. Removal of collected material involves 
rapping or vibrating the elements continuously or at 
intervals. Pressure drop of these collectors is low, and 
high collection efficiency is nearly uniform over a wide 
range of particle sizes from submicron up. But space 


they require is relatively large; cost is apt to run high. 

In any given situation, decision as to which collector 
to use will depend on evaluation of needed efficiency on 
the particle sizes involved, draft loss and space require- 
ments, cost. In some cases two types are installed in 
series; the usual combination is an electrostatic preceded 
by a mechanical type. Prior removal of coarser particles 
permits more-effective electrostatic operation. 

Discussion here of collectors suitable for the relatively 
large volumes and high temperatures met in flue-gas work 
should not obscure the fact that industrial plants will have 
other emissions. Some of the collectors described here 
will meet some of these needs; for others the answer may 
be one of the several types of filters discussed in Power's 
special report, Air Conditioning for Industry (March 
1960, pp 53-68). 

Odors emanating from industrial processes present 
another abatement problem. Measuring and identifying 
the nature of odoriferous materials is a highly specialized 
job, as is the task of recommending abatement measures. 
As with other pollutants, odors may be reduced or elimi- 
nated at the source by process changes or may be removed, 
for example, by adsorption in activated carbon. Odors 
are also neutralized or masked by mixing a pleasant 
odor with the unpleasant one. This is work for experts. 
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Development of high-frequency fluores- 
cent lighting raises a real need in indus- 
trial and commercial buildings to. . . 


Design distribution 
for high-frequency 


lighting systems 


By J N ROBERTSON, Dept of Water and Power 


Los Angeles, Calif. 


Recent development of high-fre- 
quency fluorescent lighting creates 
the need to distribute these high fre- 
quencies over wide areas of buildings 
and industrial plants. (See Power, 
March 1957, pp 86-89 and April 
1960, pp 98-100.) Previous uses of 
frequencies above 60 cps in buildings 
and plants were usually limited to 
special applications, restricted to 
small areas. So experience in han- 
dling them has been quite limited. 
This article will review some current 
information on sources, basic cir- 
cuitry, high-frequency practices ap- 
plicable to distribution and branch 
circuitry for high-frequency lighting. 
Peculiarities of high - frequency 
circuitry are intimately related to 
the nature of the source. Most 
sources commercially available to 
supply lighting systems are either 
magnetic multipliers or rotary fre- 
quency changers. Electronic frequency 
changers, particularly transistorized 
devices, are under development but 
not yet available for this purpose. 
Static frequency multipliers convert 
3-phase 60-cycle power to 360-cycle 
single-phase by means of static mag- 
netic-saturating devices. An interest- 
ing feature of static multipliers: they 
may be designed to produce a triangu- 
lar voltage wave form. This is ideal 
for lighting because a square-wave 


lamp current results when capacitor 
ballasts are used. 

Rotating frequency changers (m-g 
sets) are currently available in two 
output frequencies for lighting service, 
420 and 8A0 cycles. The 420-cycle 
sets have 3-phase 600-volt sine-wave 
output, Output windings actually are 
three isolated single-phase windings 
electrically displaced 120 degrees, 
each midtapped to ground. These sets 
are not designed for parallel opera- 
tion; load between windings should 
be balanced as closely as possible. 
They are intended for use with lead- 
lag lamp ballasts. Available sizes are 
25, 50 and 100 kva. Nominal full- 
load efficiencies are 85 to 90%. 

The 840-cycle m-g sets are avail- 
able in two types, single - phase 
square-wave and 3-phase sine-wave 
output. They’re designed to supply 
lighting systems with slimline lamps 
and capacitor ballasts. 

Individual phase voltages of 3- 
phase sets are either 400 or 600 volts, 
depending on lamp lengths supplied. 
Since the phase windings are elec- 
trically independent of each other 
they can be wound for different sim- 
ultaneous voltages. One phase may 
deliver 600 volts for 8-ft-lamp cir- 
cuits while the other phases of the 
same machine may be wound to sup- 
ply 400 volts for circuits with 4-ft 
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lamps. These machines are available 
in several sizes up to 225 kva. 
Single-phase 840-cycle m-g sets 
have single windings center tapped to 
ground, with square-wave 400- or 
600-volt output. These sets are avail- 
able in ratings from 5 to 175 kva. 
Parallel operation is not satis- 
factory for most machines currently 
manufactured to supply high-fre- 
quency energy to lighting systems— 
unless you add elaborate control sys- 
tems. In most cases each phase of 
each machine becomes a separate dis- 
tribution system within itself. When 
you want flexibility you'll usually 
connect each unit to a specific group 
of lighting circuits and then provide 
cross switching so one machine at a 
time may be taken out of service. 
Center tap to ground on each 
winding is another peculiarity almost 
universal in high-frequency supply 
equipment. Center tap limits circuit 
voltage to ground to meet require- 
ments of the National Electrical Code. 
Even with voltages high enough to 
fire lamps without using autotrans- 
former ballasts (600 volts for 72- and 
96-in. lamps, 400 volts for 48-in. 
lamps and under), voltage to ground 
is still not over 300 volts. 
Distribution circuitry falls into 
three basic classes, depending on 
yor r choice of equipment: 
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(1) Single-phase 840-cycle 400- or 
600-volt power is supplied from m-g 
set; branch circuits are switched in 
the conventional manner, diagram at 
top of next page. 

(2) 3-phase (isolated phases) 400- 
or 600-volt 420- or 840-cycle system 
is supplied from m-g set; each gen- 
erator winding is center tapped to 
ground and each phase operates as a 
single-phase system, right. 

(3) 3-phase 4-wire 277/480-volt 
(or 265/460-volt) systems operating 
at 400 cycles are sometimes used in 
industrial plants. Here the frequency 
serves a power application and only 
incidentally supplies the lighting sys- 
tem. These systems use 2-wire phase- 
to-phase 480- (460-) volt lighting 
circuits and appropriate lamps. 

Details and techniques can 
bring up some important problems 
when you're considering layout of 
high-frequency systems within build- 
ings. Solutions we discuss are based 
on available equipment, limited to 
frequencies under 1000 cps. Solu- 
tions are primarily for lighting cir- 
cuits but most are valid for other 
applications. 

Wire and cable may have to be 
derated at higher frequencies. High 
frequency increases reactance of the 
circuit and hence effective resistance. 
It can also increase the effect of mag- 
netic materials on reactance heating 
of wire and cable. 

On branch circuits carrying up to 
20-amp load with good power factor 
this effect can usually be ignored. 
Derating between 60 and 1000 cycles 
will run from 1 to 6%. Reactance 
heating of small conductors is also 
negligible. 

Voltage drop for single - phase 
circuits can be found using this sim- 
ple equation: 

% drop = 

I(R cos @ + X sin M)100 
voltage 
where] = circuit current 
R = circuit resistance 
X = circuit reactance 
@ = phase angle of circuit 
current with respect 
to supply voltage. 


Base your solution on available equipment 
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3-PHASE SYSTEM, 420 or 840 cycles, 400 or 600 volts, has each winding center tapped 
to ground. Each phase circuit operates as if it were an isolated single-phase system 


Ac resistance (impedance) of both 
lines of a 2-wire circuit at 30-C am- 
bient on 420 cycles is shown in table, 
opposite page. Resistances for 840 
cycles increase slightly—see accom- 
panying graph for one pair of AWG. 
10 stranded copper wires. 

Voltage drops for small branch 
circuits are not appreciably greater 
than for 60 cycles if circuit lengths 
are kept under 300 ft. Sometimes, 
when lamp circuits have capacitor 
ballasts, voltage may actually rise. 

Special precautions should be 
taken with heavier circuits. As cur- 
rent and wire sizes become larger, 
the distribution system should get 
more consideration. Apply these rules 
for feeders, subfeeders and branch 
circuits carrying more than 20 amp: 
(1) use stranded conductors (2) use 
nonmagnetic conduit or raceway (3) 
use close conductor spacing (4) 
equalize lead length on circuits fed 
from the same power supply. 

While conventional steel conduit 
and outlet boxes are satisfactory on 
small branch circuits, nonmagnetic 
enclosures are recommended for cir- 


cuits carrying more than 20 amp. 
Switching and protective de- 
vices such as standard thermal- and 
magnetic-trip circuit breakers can be 
used. Most-common device is the 2- 
pole molded-case circuit breaker. 
Breakers should be rated 600 volts, 
limiting the type to F frame or larger. 
Circuit breaker must also be derated, 
says one manufacturer, as indicated 
in table on next page. This derating 
adds to the standard factors for duty 
cycle, ambient temperature and en- 
closure. The 420-cycle values in table 
may be used for 360 and 840 cycles 
— actual values are nearly the same. 
Local switching of lights in 
rooms or small areas is possible, ex- 
cept in systems using capacitor bal- 
lasts fed from magnetic frequency 
multipliers. In systems using capaci- 
tor ballasts and power-factor-correc- 
tion coils, take care that correction 
coils are switched with their respec- 
tive lamps and ballasts. Single-pole 
switches can’t be used locally; all 
switches must be 2-pole and approved 
for 600-volt operation. You can get 
600-v 2-pole toggle switches to fit 
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Branch -circuit ponelboard 


1p 


400 or 600v, 


2-wire 


Generator: 
19, 840 cps, 
4900 or 600v 


200 or 300v 
to ground 


branch 
lighting 
circuits 


SINGLE-PHASE 840-cycle system is supplied from a motor-generator set. Center-tapped 
windings provide voltage to ground measuring one-half the system line-to-line voltage 


= 
conduit 


T 


in in steel 


Cycles per second 


RATIO of ac resistance (impedance) to dc resistance varies with frequency when 
circuit is wired in steel conduit. Curves are based on one pair of AWG-10 copper wire 


Impedance of 2-wire circuit 


Wire size, 


impedance, 
AWG ohms per 100 ft 


*Two copper wires in steel conduit 


Circuit-breaker derating 


a standard 24%-in.-deep outlet box. 
Incandescent lamps can’t be used 
satisfactorily on higher frequencies, 
as you might like to for exit and 
emergency lights. Lamps fail after a 
very short time. So neon lamps are 
usual for exit and emergency lights. 
Wiring carrying high frequency 
should not be placed in the same en- 
closures with wires carrying 60-cycle 
power. Most codes would prohibit 
this on the ground that they’re dif- 
ferent electrical systems. And it isn’t 
advisable even where permitted. The 
higher frequencies probably wouldn't 
affect most 60-cycle circuits or equip- 
ment, but presence of 60 cycles would 
definitely distort the wave shape of 
higher frequencies, affecting opera- 
tion of equipment depending on wave 
shape purity for good performance. 
Wave shape does affect fluorescent 
lighting. Light output of fluorescent 
lamps is increased by increasing the 
frequency, by increasing lamp cur- 
rent and by operating on a square 
wave form of current. 
Power factor can be corrected on 
h-f systems, and correction is just as 


important as with 60 cycles. On light- 
ing systems using lead-lag ballasts, 
power factor will be near unity. On 
those using capacitor ballasts power 
factor will be low, leading unless cor- 
rected. Power-factor-correction coils 
are available for this purpose. These 
coils are connected in parallel with 
the circuit load being corrected. 

Shielding specially designed to 
avoid interference with communica- 
tion equipment isn’t generally neces- 
sary — frequencies we're discussing 
don't normally interfere with tele- 
phone, teletype, radio and intercom 
circuits. Short flexible cords such as 
fixture connectors don’t have to be 
metal sheathed. Also, the Federal 
Communications Commission is not 
generally interested in frequencies 
under 1000 cps. 

Distribution throughout a large 
industrial plant or multistory office 
building from a single vault or equip- 
ment room doesn’t appear feasible 
for lighting. Experiences to date in- 
dicate that panelboard feeders and 
subfeeders should be short as pos- 
sible; branch circuits should be lim- 
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ited to 300-ft maximum. This sug- 
gests that supply equipment should 
be located at the center of large load 
areas. In tall, multistory buildings 
frequency changers located at per- 
haps every third or fourth floor may 
be the most economical compromise. 
Incidentally, 3-wire circuits with 
common neutrals won’t work with 
present equipment. Today’s tech- 
niques are based on 2-wire circuits. 
Locations for frequency changers 
should be selected with special pre- 
cautions in mind. Some of this equip- 
ment is quite noisy and should be 
put where noise can be effectively 
isolated or insulated from adjacent 
areas. Since power losses range from 
about 10 to 25%, provisions also 
must be made for heat dissipation. 
Design of high-frequency light- 
ing systems within buildings offers no 
major obstacles. Aside from the few 
peculiarities and limitations we've 
discussed, a conservative design 
using good-quality materials and 
equipment and based on familiar 60- 
cycle technology should be quite 


satisfactory in nearly all cases. 
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Dynamic analysis of controlled systems is a powerful new 
design tool. Ohio Edison used this tool to check their new 


tie-in control: here’s howa... 


Simulator analyzes 
control-system design 


As interconnected groups come into existence, many 
technical and operational problems present themselves. 
To combat some of these problems, definite operating 
rules and contractual agreements for handling power 
interchanges were worked out. Success of these pro- 
cedures depends on each system in the interconnected 
group having adequate control of its generating equip- 
ment so it can recognize minute-to-minute customer-load 
changes and start corresponding changes in generation 
immediately. 

In recent years it has become apparent that a time 
lag exists in boiler-control systems which, if minimized, 
would give better system response to load changes. One 
possible way of reducing the lag: send regulating intel- 
ligence to the boiler-control system simultaneously with 
load-control impulses to the turbine governor. Thus, 
when the turbine responds to a change in throttle posi- 
tion the boiler-control system anticipates corresponding 
change in steam flow and proper amount of steam is 
produced with less delay. 

Tie-in control was to be installed on unit No. 1 
at Niles Station of Ohio Edison Company. Several plants 
include this tie-in system in their basic controls. In this 
case, thorough testing of tie-in control was accomplished 
without extensive field programs. System simulation 
occurred after dynamic analysis shown at right, above. 
By this time field testing had already begun but the 
analog computer used for simulation still handled most 
of the test schedule. It proved much more convenient to 
make runs on the computer than in the field. Runs could 
be arranged arbitrarily to give a more complete compari- 
son of the various arrangements. As a result, field data 
served as corroboration of computer results. 

Simulator results, below right, checked performance 
of 2- and 3-function master pressure controllers with 
and without tie-in equipment. When tie-in is not in 
service, master controller must determine proper coal 
feed on the basis of steam-pressure variations. So a 
sustained pressure deviation must exist during load change 
in order to reset coal feed to the new level. Tie-in equip- 
ment makes it possible to bypass the master, insert a 
signal resulting directly in proper coal feed. This is pos- 


sible only when input and output are known accurately 
and only with a simulated cycle or certain specially in- 
strumented units. Practically, tie-in acts through the 
master so pressure deviation during load changes aver- 
ages zero. Pressure deviations in field data are greater 
because of irregular throttle-valve motion. 

Simulator results verified by field data supported 
these conclusions: the 3-function master pressure con- 
troller incorporating proportional, reset and rate actions 
provides excellent regulating characteristics above about 
70% rating. Performance at lower loads is impaired by 
reduction in steam-pressure drop from drum to throttle. 
Tie-in equipment can compensate for this effect at lower 
loads and improve regulating capability in this load 
range. But full-load performance is not appreciably 
affected by tie-in control. 

The 2-function master controller with proportional 
and reset actions imposes some limitation on regulating 
capability even at full load if the controller operates by 
itself. When controller is supplemented by tie-in equip- 
ment, performance under regulating conditions can be 
acceptable down to about 50% load. 

In both cases improved regulating characteristics are 
obtained with tie-in equipment without cutting combus- 
tion efficiency since fuel and air to cyclones is controlled 
simultaneously. 

One word of caution—application of these conclu- 
sions to other boiler-turbine units calls for careful analy- 
sis. Settings used on the 3-function master for these 
tests, both on the computer and in the field, were some- 
what tighter than settings which provide the same degree 
of stability on many other boilers. If another type or 
size of boiler imposes any limitation requiring looser set- 
tings of the master controller, this will generally limit 
the regulating characteristics that could be obtained with- 
out tie-in, So these installations would actually realize 
greater improvement in regulation than Niles Station. 


Information for this article was supplied by a report of 
RH Travers and D B Zelenka, Ohio Edison Company, 
H A List and C Nichols, Leeds and Northrup Company. 
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System diagram simulates dynamic response 


Heot release Virtual 


steam 
flow 


Ts 


Steam stored 
in boiler 


pressure 


Actual 


pressure flow 
Throttle 
valve 


Volve 
position 


Actual steam flow 


Operational block diagram, above, of the firing sys- 
tem, boiler, throttle valve, turbine and reheater was first 
step to simulated unit operation by computer. Time 
functions of system components were analyzed to de- 
termine control response. Starting in upper left-hand 
corner, time delays between change in coal feed and 
heat release in the furnace appear as E~™*, fuel feeder 
dead time and 7;, + 1, exponential time lag of heat re- 


lease. Heat divides between the portion which 


a 
T 2 7 


appears in the short time T, as added steam, and 


the heat delayed by 73 because it is added to circulating 
water. Difference between actual and virtual steam flow 
is applied to block representing boiler storage, 7,. Throt- 
tle pressure is the difference between drum pressure 
and R, pipe-pressure-drop-resistance term. Magnitudes of 
time constants and ratios were adjusted to make mw 
output and throttle pressure agree with actual unit re- 
sponse. 

Diagram is based on assumption that h-p turbine con- 
verts portion n of steam flow directly to output. Con- 
tribution of the l-p turbine, 1 — n, is delayed by T, 
because of volume of reheater and associated piping. 


Final operation checks simulator results 
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Final control system uses tie-in between system load 
control and boiler control. Agreement between analog- 
simulator results and actual field data was excellent. 

For field tests and simulator studies, 2- and 3-element 
master controllers were used. The 2-function master 
responds to steam-pressure variations by moving coal 
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Time, minutes 


feed an amount proportional to pressure deviation, then 
resets coal feed until deviation is wiped out. The 3-ele- 
ment master also moves coal feed in response to the 
rate of change of steam pressure. Field and simulator 
charts indicate degree of agreement between results, point 
up value of simulator use in checking control dynamics. 
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2,400,000 Pounds of Steam 


At the new North Lake Steam 
Electric Station the first of two Riley 
Turbo Furnace Reheat Boilers re- . 
cently purchased by Dallas Power 
& Light Company is now on the line. 
Distribution of furnace gases is ex- 
ceptionally uniform with minimum 
metal temperature variations across 
the full widths of reheater and 
superheater. Superheat and reheat 
temperatures are maintained over 
required control ranges. Boiler 
operates continuously at design rat- 
ing for long periods. Extreme ease 
of operation with minimum oper- 
ating personnel results from all 
burners being located for opposed 
firing on one level. Steam tempera- 
ture is mainly controlled by auto- 
matic dampers located below the 
economizers. 

Several other Southwestern Public 
Utilities have installed the Riley 
Turbo Furnace Boiler because its 
design and method of firing permits 
quick, easy and low cost conversion 
from natural gas to other fuels. 


ENGINEERING DATA 
Capacity — 1,200,000 Ibs/hr 
Pressure — 2125 psig ‘ 
Superheat — 1005F, 
Reheat — 1005F 
Fired by Natural Gas, Oil 


EBASCO SERVICES, INC. 


Consulting Engineers 


One of two firing aisles 
located on opposite sides 
of the furnace shows ten 
Riley Directional Flame 
Turbo Furnace Burners 
The Turbo Furnace sitigle 
level burner arrangement 
minimizes operating super- 
vision and maintenance. 


A careful survey of your plant ® 
by a consulting engineer 
could show ways of making sub- 
stantial savings in power costs. 
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Reheat Boilers will produce 
for Dallas Power & Light Company 


NORTH LAKE STEAM ELECTRIC STATION 


| 


North Lake is an 800 acre man-made lake constructed for cooling water by 
Dallas Power & Light. Most of its area is open to public boating and 
fishing. Here is an unusual use of a private power company’s facility. Much 
credit is due to Dallas Power & Light Company for imaginative and public 
spirited foresight. 


STEAM GENERATING & FUEL BURNING EQUIPMENT 
RILEY STOKER CORPORATION, WORCESTER, MASSACHUSETTS. 


— Sales Offices: 

Boston, Charlotte, Chicago, Cincinnati, Cleveland, Detroit, Houston, Jacksonville, 
Kansas City, los Angeles, New Orleans, New York, Philadelphia, Pittsburgh, 
Portland, Salt Lake City, San Francisco, St. Louis, St. Paul, Seattle, Syracuse. 
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Nuclear notes 


By B GA SKROTZKI, Associate Editor 


Dresden Nuclear Power Station, first privately financed nuclear plant to go into opera- 
tion, was dedicated on Oct 12, 1960 at its site about 50 miles southwest of Chicago, 
Ill. Dresden was built for Commonwealth Edison Company by the General Electric 
Company at a fixed price of $45 million. In addition, Commonwealth spent about 
$6 million for site and overhead costs, Nuclear Power Group members paid $15 
million of the contract price to met R & D expenses. General Electric has not re- 
vealed the true cost for its part of the 180-mwe plant. Excavation started March 
1957, construction was completed Sept 23, 1959. The first chain reaction was achieved 
Oct 15, 1959. First electricity was generated April 15, 1960 and full power on June 
29, 1960. The plant went in commercial operation on Aug 1, 1960. The first 65 
tons of 1.5°%-enriched UO» fuel cost about $15 million and is expected to last for 
3% years. The operating crew of the plant will have 95 people. 


Uranium carbide offers promise of becoming an important fuel material because of its 
high uranium-atom density, good thermal conductivity and radiation stability. Her- 
bert S Kalish of Olin Mathieson Chemical Corporation notes that one of the major 
problems centers on finding an economic method of fabricating the compound under 
good control. The product will have to hold given amounts of free uranium plus 
oxygen and nitrogen when made by cold pressing and sintering. 


Atomic wastes will be explored as a fuel for thermoelectric generators by the Gen- 
eral Instrument Corporation. This will be done for the AEC as part of the SNAP 
program (Systems for Nuclear Auxiliary Power). GI Corp will investigate the heat 
characteristics of the unrefined fission products of various AEC plants. 


PM-3A nuclear plant for operation in McMurdo Sound in the Antarctic will be built 
by the Nuclear Division of The Martin Company under contract to the AEC. The 
plant will produce about 10 mwt for 1.5 mwe and 650,000 Btu per hr steam output. 
The plant will be built as 18 modules each measuring 8 ft, 8 in. x 8 ft, 8 in. x 30 
ft. The pressurized-water reactor will allow local boiling in the hottest elements. 
The fuel will be highly enriched UOz in a stainless steel cermet. There will be about 
29 kg of U-235 in the core with an expected burnup of about 9 kg. The primary 
loop will run at 463 F and 1300 psia. Secondary conditions will be 300-psia mini- 
mum steam pressure at full load. The turbine will run with 6-in.-Hg abs backpres- 
sure held by two direct-air-cooled condensers. 


“Radioactive Waste Handling in the Nuclear Power Industry”, a report of the Techni. 
cal Appraisal Task Force on Nuclear Power, has been published by the Edison Elec- 
tric Institute. While radioactive waste materials will be generated at nuclear plants, 
they will be removed and stored at spent-fuel recovery plants. The wastes will have 
to be contained for several hundred years and longer. Present holding methods ap- 
pear economically acceptable; costs range about 1 to 5% of total nuclear power costs. 
There are no early prospects for using wastes as byproducts. 


Molten-salt reactor will be built at the AEC’s Oak Ridge National Laboratory in Tenn. 
The 10-mwt unit will run mostly at 5 mwt and dump its heat to atmosphere. The fuel 
is in solution with the salt making it possible to remove radioactive wastes continu- 
ously. The solution will develop about 1225 F and a mixture of lithium and beryl- 
lium fluorides will be used as the coolant. The plant is scheduled to start in spring 
1963 and expected to cost about $4.1 million. 
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End corrosion in gasket inventory 


The gold Flexite Finish* for the metal gauge rings in Flexitallic Compression-Gauge 
Gaskets is new. It is highly corrosion resistant when exposed to severest weathering 
in open construction projects or in stock. The Flexite Finish provides for ease of 
identification and a clean, long-lived installation. Write for samples. 


FLEXITALLIC GASKET CO., 8th & Bailey Sts., Camden 2, N. J. 
Representatives in Principal Cities 


o 
TRADE MARK 
*The gold Flexite Finish is a development of the ® 


Flexitallic Gasket Co. (Originators of Spiral Wound 


Construction) — Register applied for on both name and SPIRAL-WOUND GASKETS 


color. Flexitallic Blue is our exclusive blue-dyed 

Canadian asbestos filler. Look for the blue and gold ~ 

color combination as the mark of Flexitallic quality. WITH FiNisn 
39 
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Reserved for your 


comment 


BOB BELLAS, Associate Editor 


Clear it with Henry 


In behalf of the Industrial Gas Cleaning Institute, 
I'd like to express our sincere appreciation for 
George Edwards’ interest and his advising Power 
readers of our activities (Maybe you can cut your 
cleaning bills, Sept 1960, p 234). We feel that we 
have established realistic goals and, with assistance 
such as this article gives, we expect to attain them. 
With reference to Mr Edwards’ note of our need for 
an Executive Secretary, we’d appreciate your let- 
ting Power readers know that we have obtained 
the services of Joel Henry, who can be reached at 
15 W 44th St, New York, N. Y. 

D L DeVries, Koppers Co, Baltimore, Md. 


Eprror’s NoTE: Power’s special report, Air Pollu- 
tion, in this issue spotlights the increasing respon- 
sibility that engineers must shoulder in containing 
waste emission within certain limits. Air-pollution- 
control activity across the country may mean more 
restrictive legislation, certainly will ultimately mean 
capital expenditures for abatement equipment. Ex- 
perience shows that in some cases industry has spent 
considerable sums on useless control equipment, be- 
cause of pressure from the community and com- 
pounded by lack of a “feedbox” from which to draw 
expert help. It appears that the Industrial Gas Clean- 
ing Institute can provide such a source of informa- 
tion as an aid to economical and efficient selection, 
installation of needed effluent-cleaning equipment. 


A novel approach 


We received not a letter but a copy of a Spanish- 
language book the other day from a reader in the 
Argentine. Over the author's autograph, this in- 
scription appears on the flyleaf: “To Steve Elonka 
. this modest emulation of his admirable and 
patient devotion to boiler-operator education.” 

We leafed through the book, before surrendering 
it to Steve for addition to the somewhat crowded 
trophy corner of his office, and our curiosity was 
aroused. We could tell from pictures of boilers 
(and a few words we recognized) that it obviously 
dealt with power-plant equipment. What stumped 
us were the drawings, very cleverly done, of peo- 
ple and pumps, valves, etc. This was obviously 
something apart from the run-of-the-mill boiler- 
room manual. On the dust jacket was a review 
written by Acis Greblow. This, translated by a 
friend on McGraw-Hill's El Automovil Americano, 
is what Senor Greblow has to say: 

The Diary of a Stoker (Diaro de un foguista) 
is an interesting study in teaching, the result of 


vast experience and a profound knowledge of the 
subject matter, and of the sure belief in the need 
of putting in the hands of power-plant personnel a 
simple book that will clear up many doubts and 
arouse sorue interest. 

The author, Engineer J Agrest, graduate of the 
University of Buenos Aires in 1934, belongs to the 
group of Argentine engineers who developed during 
the industrial growth of the nation and shared in- 
timately in its problems. By temperament he be- 
longs to the group that make their professional 
work their daily school and he loves to teach while 
learning and to learn while teaching. 

The characters in his book are the real stokers 
that have shared many hours of struggle with him 
in the boiler room. The style and language are of 
the boiler room too, and therefore this Diary is not 
an elegant book. Many of its pages were written 
together with one of the stokers with grimy hands 
from coal or fuel oil. Rather than trying to achieve 
literary excellence, the author has tried to make 
sure that his book will be understood by the stokers 
for whom he wrote it. 

It has been said that sages are the people who 
are able to retain in their adult years the same 
curiosity that we all had when five years of age, 
and that we lose as we grow into maturity. 

Antonio, the main character in this book, has 
the qualities that make sages. He is not satisfied 
with doing his exact duty; he wants to know how 
and why. His questions, his doubts, his thoughts 
and dreams form the basis of this book which 
achieves the difficult task of teaching while inter- 
esting the reader. 


What, no asafetida? 


I have fired a few boilers in my time and occasion- 
ally instruct a class in boiler operation. Every now 
and then my class will include an old-timer or two 
and I get a real kick out of listening to their ex- 
periences. One recently told me how he operated 
a battery of 500-psi oil-field boilers located in a 
swamp. He had nothing but swamp water to use 
for boiler feed and no way to treat the water. He 
found it impossible to keep the boilers from foam- 
ing, so each shift he’d slug them with turpentine. 
When he couldn't get turpentine, he’d open the 
manhole and throw a large, pitch-filled pine knot 
into the boiler. He said this worked just fine and 
he had never lost a boiler. 

He asked if I had ever heard of this method of 
preventing boiler from foaming and when I said 
that I hadn't, he asked what I would have done to 
keep a normal water level in tlie gage glass under 
those circumstances. I couldn’t come up with an 
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Here’s where pressure tubing 


is wrapped in a protective fog 


As soon as USS National Seamless Pressure Tub- 
ing has passed its soundness tests it is protected 
against corrosion. A mixture of specially com- 
pounded warm oil and air is sprayed as a fog on the 
tubing. The oil quickly dries and forms a clear, 
protective coating .0015” thick. It acts as protec- 
tion against corrosion during shipment and stor- 
age, and is yours for the asking at no extra cost. 
USS National Seamless Pressure Tubes are safe. 
They are made by piercing a white hot steel billet 
of the finest steel. Rigid testing of each length of 
pressure tubing is added insurance against trouble. 
For your next installation, consicer USS National 
Seamless Pressure Tubing. It’s stocked all over the 


This mark tells you a product is made of modern, dependable Steel. 


country by National Tube Distributors. They can 
furnish helpful information on the use of USS 
National Seamless Pressure Tubing and give you 
speedy, efficient delivery. Our trained Mill Service 
Force is also available for field consultation by 
writing: National Tube Division, United States 
Steel, 525 William Penn Place, Pittsburgh 30, Pa. 


USS and National are registered trademarks 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco 
Pacific Coast Distributors 

United States Stee! Supply Division 

United States Stee! Export Company, New York 
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More comment 


answer. What would Marmaduke do in this case? 
Burp Roupe, Las Vegas, Nev. 


Eprror’s Note: We locate Surfaceblow, 
so we passed this along to our good friend John 
Todd, who has been around a few boilers in his 
time, too. John says, “It is a known fact that many 
of the old-time engineers evolved homemade reme- 
dies for various boiler ills. As is usual, one learns 
of the successes but never of the failures. It is en- 
tirely possible that the use of turpentine, which is 
an organic compound obtained from pine wood, 
could have prevented the boilers from priming in 
this particular instance. However, it should not be 
assumed that this so-called treatment would be sat- 
isfactory in all cases as priming can be caused by 
various conditions. 

“It must also be realized that design and oper- 
ating conditions of the present-day boiler are very 
much different from those encountered some years 
ago. It is extremely unlikely that any present-day 
engineer would have the temerity to attempt the use 
of homemade remedies such as turpentine, kerosene, 
potatoes, horse manure, pine knots, oak logs, etc to 
correct an unsatisfactory feedwater condition.” 


Not ‘hyperbola’, hyperbole 


I was much interested in your article on hyperbolic 
cooling towers (Sept 1960, pp 67-72). Enclosed is 
a picture in which a cooling tower with a wooden 
shell can be seen, far left. The other two are the 
first European steel-reinforced concrete shells. Note 
the small circular openings at the base of the tower 
in the center, and the V openings of the one on the 


right which offer much less resistance to air flow. 
Height of the shell on the right is 118 ft and shell 
thickness is about 5 in. at the base, tapers to 14% 
in. at the top. Notice also the excessive flare from 
point of minimum diameter to the top. This design 
was intended to ga’n draft as velocity decreased, 
but the idea has long since been abandoned. 

For years all towers of the Dutch State Mines 
have been equipped with a splash fill of concrete 
bars instead of wooden ones. There is an essential 
difference between the splash fill and the water-film 
fill; heat exchange between droplets and air is quite 
different from exchange between a water film and 
air. The water-film design is also used by Balcke 
of Germany, and our latest towers are equipped 
with sheets of asbestos-cement. 

You state that in n-d towers the water saturation, 
rather than heat, causes the change in air density. 
To me, this seems not quite correct. Air tempera- 
ture above the fill is somewhat less than inlet-water 
temperature. We have made a considerable number 
of tests and have found differences of about 3.6 F 
with n-d towers. 

The hyperbolic tower also can be equipped with 
a fan. We have three large towers, 77-ft base di- 
ameter, which have been changed to induced draft. 
Two newest ones have 411-ft-diameter fans and 
the towers’ hyperbolic shape has been altered. Each 
tower has a maximum load of 17,000 gpm. 

Concerning your statement that n-d towers need 
far less space than i-d arrangements: we place our 
i-d towers on 120-ft centers. With large-diameter 
fans in the vena contracta and a higher admissible 
load of water per sq ft of fill, space requirement of 
i-d towers is even less. 

F W van Bercxe., Chief Engineer of Power Plants 
State Mines in Limburg at Heerlen, Netherlands 


Eprror’s Note: Reader van Berckel’s letter and 
picture of the first reinforced-concrete hyperbolic 
cooling tower at Dutch State Mines are much appre- 
ciated. We agree that both fill material and con- 
struction are controversial subjects, 

He is right in questioning our statement, p 69, 
on water saturation relation to air density. Sen- 
tence should have read, “This is much like chimney 
operation except that water saturation, rather than 
just heat, causes the change in air density.” 

We can’t agree, though, with his comment on 
space requirements. Let’s assume the operating con- 
ditions for Kentucky Power's Big Sandy cooling 
tower: 245-ft diameter, 120,000 gpm. Tower area 
is then about 47,000 sq ft. Reader van Berckel’s 
77-{t towers on 120-ft centers handle 17,000 gpm 
each. So at least six towers would be needed, prob- 
ably seven. Minimum land area required would be 
about 60,000 sq {t—about a 27% increase. 
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Leading beverage company proves 
“Steam The Modern Way” saves space 


Illinois plant installed two 100 HP Claytons IN old smokestack ash pit, releasing many sq. ft. for plant 
expansion. Louisiana facility placed two lightweight Claytons ON the roof. California plant located 
Claytons easily UNDER loading dock. 

This, indeed, is “Steam the Modern Way’’...a 175 HP Clayton takes just 4 ft. x 7 ft. of floor space, stands 
just 8 ft. high. Write for full information on how Claytons can solve your space problems. 
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Calculate water flashed 
to steam by line-pressure drop 


Graph provides an easy means of determining 
amount of water flashed to steam when saturated 
water undergoes pressure reduction. Graph is useful 
in calculations for condensate-return lines where you 
must calculate the amount of vapor produced by 
pressure drops through lines and traps. Where 
steam condensate has to be dumped from a h-p 
condensate system to a |-p system, graph figures 
amount of vapor to be handled, 

To use the graph, enter at left with higher pres- 
sure in psia and proceed horizontally to the right 
to vertical line corresponding to lower pressure. 
From diagonal lines read percentage of water 
flashed on weight basis. Table, left, permits caicu- 
lation of volume for flashed portion. 

Interpolation between diagonal percentage lines 
is accurate enough for most uses. 

L A Ricnarpson, Oranjestad, Aruba, Neth. Antilles 
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dust collectors save *4,940° annually 


fit INDUSTRIES, Inc. 


The nationally known firm of Houdaille Industries, 
Inc., manufacturers of high quality automobile 
hardware, operate twelve high speed belt 
polishers in the manufacture of automobile 
bumpers at their Huntington, West Virginia plant. 
Mr. Larry E. Day, Plant Engineer at Houdaille, 
ran a 30 day test with MOGUL endeavoring 
to eliminate the sludge problem and, at the 
same time, to operate the system at a higher 
efficiency. Results were so conclusive that MOGUL 
is now used in the entire dust collector system. 
The Houdaille savings story is another 
outstanding example of the advantages in 
MOGUL-IZING — the modern method 
of water treatment technology. 


Write for additional Performance 
Reports and complete information 
without obligation. 


SPECIALISTS iN INDUSTRIAL WATER TREATMENT FOR OVER 40 YEARS 
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Technical briefs ... Latest engineering 


National Power Conference 
highlights computer control 
in central generating stations 


leads to better understanding, permitting fuller 
utilization of computers as power-plant control and 


operating tools. CP60-1167 


The systems approach to a computer-con- 


The general philosophy and objectives of 
power-plant automation, W L Chadwick, South- 
ern California Edison Company 

A review of history and a look at today’s needs 
forms a logical vantage point for appraising cur- 
rent computer-control status and predicting to- 
morrow’s progress. In 1924 a new 10-mw control 
system had 27 inputs and 11 outputs, Southern 
California Edison’s latest computer-controlled units 
—1165 inputs, 430 outputs—40-fold increase. 

Need for better unit reliability and operation 
closer to material limits mothered this tremendous 
control-system growth. Outage tolerance by indus- 
try is almost nonexistent—40 years ago several 
interruptions per day (lengthened by somewhat 
leisurely corrective action) were not uncommon. 
Ever-rising fuel costs have forced heat-rate reduc- 
tion through plant sophistication. 

At Southern California Edison, cost of computer 
control can be offset by prevention of a cumulative 
4%-month unit outage over its useful life. But 
decision to go ahead was based on the many bene- 
fits of computer control: (1) plant-investment 
safety (2) absence of panic (3) inhumanly rapid 
scanning (4) cost of accidents prevented (5) re- 
duced operating labor (6) reduced maintenance 
through early trouble warning and (7) operating 
economy of closer unit supervision. AIEE 60-1164 


Computer application to power-plant auto- 
mation, F V Lyle, Daystrom Inc 

Ten years ago computers were designed primarily 
for scientific calculations with strong emphasis on 
arithmetic computations. But application in power 
plants required other capabilities; the computer 
has to communicate with operators (information) 
and the outside world (control). 

By dividing computer actions into these two 
classes, information and control, you can review 
them in detail as a step towards using their full 
capability. First, computer superiority to normal 
alarm systems is characterized by ability to scan 
much more quickly than humanly possible and to 
alter alarm limits in accord with changing inter- 
related operating conditions. In the control area, 
speed of response can increase efficiency, prevent 
accidents. Data-gathering service and heat-rate cal- 
culation by computers precludes human error. 

This timely and detailed review of capability 


trolled generating plant, 7 M Gaines, L F 
Kennedy, A M Spielberg, General Electric Company 
Many individual steps must be taken in proper 
order to assure optimum computer-controlled-plant 
design and operation. First step is problem defini- 
tion; station use plays an important part here. An- 
ticipated peaking service makes automatic shut- 
down and startup essential. But in high-fuel-cost 
areas, station economy may be the prime need. 

Since optimum design depends on many diverse 
skills, team approach to all phases of computer- 
control application seems best. Currently it is im- 
possible to find all of these skills in any one 
organization, so the team must be made up of 
individuals from several firms—owner, engincer, 
equipment manufacturer. 

From preliminary layout through equipment 
shop test, each step must be completely organized 
and thoroughly taken. Even after installation much 
work remains, including in-plant testing and mod- 
ification to fully realize computer-control benefit. 


AIEE CP60-1165 


The organization and management of auto- 
mated power plants, W T Hess, The Louisiana 
Power and Light Co 

Although Louisiana Power and Light’s new Little 
Gypsy unit will be computer-controlled, capable of 
completely unattended operation, it can also be 
operated in the normal manner by station person- 
nel. These two methods will give a direct compari- 
son for evaluating computer-control benefits. But 
the unattended-operation requirement has undoubt- 
edly forced automatic control of many little-used 
functions which might better be manually controlled 
in a later unit. And Little Gypsy, being the ulti- 
mate, will show clearly where it’s profitable to back 
away from fully automatic control. 

Cost of Little Gypsy’s automatic control: about 
$630,000 over monitoring. But this is more than 
offset by reduction of major-accident probability 

-about 0.33 during the service life of a generating 
unit, costing as high as $4 million. Computer con- 
trol provides a high degree of insurance against 
accidents by instantly making available, through 
prior programing, the best-possible thinking of en- 
gineers, operators and computer specialists to meet 
emergency situations. The computer will not panic, 
will not forget, will not reach for the wrong button. 
This assures a drastic reduction in normal generat- 
ing-unit accident-probability figures. La. P&L Co 
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developments for busy power men 


16 papers for you on: 


STATION ECONOMY 
ELECTRIC SERVICE 
MAINTENANCE COATINGS 


Automation .. . the application of computers 
to automatic boiler operation, G W Kessler, 
The Babcock and Wilcox Company 

Boiler automatic control has been long with us; 
computer control is merely a further step—but a 
big one. No longer can power plants be broken 
down into sections with “our work ends here” signs 
around the periphery of each. Interrelations of 
power-plant components are greatly complicated by 
computer control. So coordination efforts between 
ali involved, owners, engineers and equipment man- 
ufacturers, must increase vastly. 

Operational safety with attendant reductions in 
maintenance, outage and possible personal injury, 
and operational-cost savings through increased effi- 
ciency and reduced manpower are the major bene- 
fits of automation. But these must be balanced 
against certain disadvantages—increased complex- 
ity, computer maintenance, as yet unknown reli- 
ability and increased equipment costs. And “weak 
links” which currently exist in computer-control 
equipment must be eliminated. This means more 
accurate, sensitive and reliable hardware and _ in- 
cludes pressure switches, solenoid valves, flow meas- 
urers and gas analyzers. 

Most significant recent advance toward boiler 
automation is the development of sensitive flame- 
monitoring equipment. But the best available is 
still relatively crude, and much more work is needed 
in this important area, ASME 60-PWR-1 


Electric service 


What utilities are doing to provide quality 
service, L V Dugas and Y L Hughes, Gulf States 
Uulity Co 
Through carefully worked out policies and practices 
Gulf States Utilities Co has helped attract many 
industrials to the booming Texas-Gulf-Coast area. 
In 1957 they were negotiating with 11] firms; nine 
of them built plants in the area served and now 
account for almost 200,000-kw contract power. 

Industrials showed little desire to own their sub- 
stations. They wished to avoid paying a specialized 
maintenance crew, and the return on investment was 
not attractive. To hold down costs, Gulf States 
Utilities has standardized industrial substation de- 
signs—one each for 15, 69 and 138 kv. Results: 
planned bulk purchasing, inventory reduction and 
lower construction costs. 

Two power rates were specifically designed to 
meet industry needs, one for loads of 2500 kw and 
up, another for 20,000 to 90,000 kva. Extreme flex- 


Directions for ordering these papers on page 138 
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ibility was intentionally built into these twe rates 
so industrials can get the service quality they ac- 
tually need at reasonable cost. 

Peak load at Gulf States Utilities today runs 
about 1,200,000 kw; expected increase by 1965— 
another million kw. AJEE CP60-1163 


Industry’s need for quality electric-power 
service, R W Worley, United Engineers and Con- 
structors Inc 

Industry's electric-power needs are becoming more 
exacting with increased use of automatic machin- 
ery. Greater coordination of effort between utili- 
ties, industries, consulting engineers and equipment 
manufacturers is required. 

Actual need for electric-power continuity must 
be established on an economic basis—it is not a 
good idea just to aim blindly for “highest possible,” 
because this may well cost more than it is really 
worth. But some plant functions—computers are 
an example—really do need highest-possible con- 
tinuity. You may find it profitable to deal with 
these functions separately to minimize high cost of 
overall plant electric service. 

A lot of factors make up a complete standby- 
power study and some are pretty tricky. Experi- 
enced evaluation is a must to skirt the many pitfalls. 

In-plant voltage and frequency regulation are 
sometimes glossed over during planning and con- 
struction stages. Yet careful attention to these de- 
tails produces least cost. Remember—low voltage 
and poor frequency control can up operating costs 
and hurt efficiency by upsetting complex automatic 
machinery. They can shorten lighting-equipment 
life. ASME 60-PWR-2 


Station economy 


Turbine-exhaust losses, C E Seglem and R O 
Brown, Westinghouse Electric Corporation 
Turbine-exhaust losses make up a considerable part 
of total fluid-dynamic losses in a steam-turbine 
cycle, running as high as 10% of ali turbine-asso- 
ciated fluid-dynamic losses in a typical machine. 
Reducing these losses 25% makes possible turbine- 
heat-rate gains of 30 to 50-Btu per kwhr. 

Terms are defined, factors affecting exhaust-hood 
losses covered, interrelationships explained. 

Air-model hood-testing programs have produced 
configurations with considerably reduced hood 
losses, and traverse testing of new hood designs 
installed on low-pressure turbines confirms the air- 
model tests. Results: turbine-heat-rate improve- 
ments of 0.3 to 0.6%, depending on turbine-exhaust 
volumetric flow and design of original reference 


exhaust hood. ASME 60-PWR-7 
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Guaranteed oxygen removal to 
.005/cc liter under 10-to-1 load 
swings, up to 250,000 Ibs./hr. 
Other deaerators for smatier needs 


QUIK-TEMP HEATING AND 
DRAINAGE SYSTEMS 


Continuous Steam and air removal 
eliminates steam traps and drain- 
age device maintenance. 


PACKAGED CONTINUOUS 
BLOWDOWN SYSTEMS 

Automatic flash heat recovery, timer 
flush, sample cooling, drain after- 
cooling, high level shutdown, for 
any number of boilers. 


specialists 


in complete condensate handling 


and boiler feeding systems 


stays with you from start 
to “phase-out” 


YOU STATE YOUR NEED—with no “ifs” or “buts”. 


For instance, you may need a complete conden- 
sate handling and deaerating system, starting 
with outlying condensate return units discharg- 
ing to a central surge tank. Plus transfer pumps 
with sequence controls to feed the deaerator 
itself. Finally boiler feed pumps and the con- 
trols to make the whole system work — with any 
degree of automation you require. 


SCHAUB WILL ENGINEER AND DELIVER you such a 
system — or any part of it — and underwrite 
its continuous performance. All components are 
“phased-out” to work together as an integrated 
and balanced whole. 


OR WE WILL SUPPLY you with individual packaged 
units — from pumps to console blowdown sys- 
stems — to expand, augment or improve an 
existing system. 


This is what we mean by Schaub “one-source” re- 
sponsibility. From concept, through design to in- 
stallation and service, you go best when you go 
Schaub — all the way. Hundreds of Schaub owners 
and engineers agree! 


HEAT RECLAIM SYSTEMS 

Save about 10% on fuel with large 
percentage high pressure return 
systems. 


NAME 


PREE-HEET SYSTEMS 
Stretch boiler capacities during 
peak loads while maintaining opti- 


mum pressures. Prolong life of 
boilers and return lines 


FACTORY-TRAINED REPRESENTATIVES COAST-TO-COAST. SPECIALIST ENGI. 
MEERS TO ADVISE, SUPERVISE INSTALLATION AND INSTRUCT IN MOST 
EFFICIENT OPERATION. 


FRED H. SCHAUB ENGINEERING CO. 


5305 Belmont Road, Downers Grove, Il. 


Please send my copy of technical data and Catalog No. 55-D. 


Technical briefs 


Maintenance coatings 


Maintenance coatings — manu- 
facturers’ responsibility, C GC 
Munger, Amercoat Corporation 
Maintenance coating is not just a 
fancy name for painting, it means 
much more. Of course, ordinary 
paints are used in larger volume, but 
in critical areas maintenance coat- 
ings meet the special needs of ad- 
hesion, toughness, chemical resist- 
ance, weather, humidity and water. 
And manufacturers’ responsibilities 
for maintenance coatings are neces- 
sarily increased because of these 
special properties. 

Manufacturers must first’ know 
why ordinary paint fails in a certain 
environment. Only then can they de- 
cide which maintenance coating will 
do the job. They must carry out 
effective research programs in lab 
and field. Their representations to 
customers must be responsible— 
there just are no “cure-alls” in the 
maintenance-coating business. They 
must know and specify detailed ap- 
plication techniques. 

Each of these responsibility areas 
is illustrated by specific case histories 
to clearly show its importance in the 
overall maintenance - coating picture. 


NACE, Northeast Region, 1960 


The contractor’s part in indus- 
trial maintenance coating, L S$ 
Hartman, Hartman-Walsh Painting 
Company 
Wide experience with many past 
maintenance - coating jobs becomes 
available to plant owners when out- 
side contractors do the job. They are 
maintenance - coating specialists — 
their equipment is up-to-date. They 
must produce quality work at a profit 
and yet still be competitive or they 
will shortly go out of business. All 
this adds up to savings for the owner, 
direct (first cost) and indirect (long 
maintenance-coating life) . 
Contractor’s experience is available 
not only on the job but even before 
specifications are issued. He can base 
helpful suggestions to the plant 
owner on his work with many coat- 
ings in many environments. He 
knows degree of surface preparation. 
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needed to satisfy the owner and will 
not stake his reputation on poorly 
prepared surfaces. 

Using a maintenance-coating con- 
tractor instead of your own plant 
maintenance force has other advan- 
tages too, It eliminates “make-work” 
programs and “rainy-day” schedules 
to keep plant force busy. In the long 
run these can be very costly. NACE, 
Northeast Region, 1960 


Electrical distribution 


Higher distribution voltages in 
industrial plants, / D Wood and 
F Tamberrino, 1-T-E Circuit Breaker 
Co 

Higher distribution voltages in indus- 
trial plants is outgrowth of increased 
loads—largely due to air condition- 
ing and avtomation. Large blocks of 
power are frequently needed in de- 
centralized locations. Higher-voltage 
distribution systems reduce need for 
large bulky cable runs, and costs are 
less for 5- to 15-kva primary systems 
with decentralized unit subs. Flex- 
ibility and continuity of service are 
also increased. 

Actual voltage selection depends on 
study of (1) types of loads (2) load 
use at decentralized locations (3) 
load distance from power supply and 
(4) voltages available from power 
company. Many factory-built elec- 
trical-control assemblies meet needs 
of high-voltage distribution systems 
in industrial plants. Much of this 
equipment and its proper application 


are detailed. APC 


Determination of economical 
distribution-substation size, / A 
Smith, General Electric Company 
Economic sub size is the point where 
total costs are minimized — sum of 
substation, subtransmission and _pri- 
mary-feeder cost. But this neglects 
important cost influences such as rate 
of load growth, time value of money 
and existing system—its expansion 
must keep pace with actual demand. 
Study considers various load den- 
sities in a presumed residential zone 
—1000 to 32,000 kva per sq mi. In 
each case several distribution voltages 
are checked from 4.16 to 34.5 kv. 
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.-.you need these packings! 


‘ HP-RC—a wrapped asbestos 
cloth packing with a resilient rubber 
core. For use on steam hammers, ex- 
pansion joints, pumps and piston rods 
calling for high pressure steam, air 
and gases at temperatures to 600 
degrees F. 


Style HP-RB-for high pressure steam 
service up to 600 degrees F. Con- 
structed with a core of accordion- 
folded asbestos cloth and a resilient 
rubber back, around which is wrapped 
a closely woven asbestos cloth jacket. 


Style HP-2M — excels against severe 
temperatures and pressures. A braided 
asbestos packing reinforced with a 
monel wire insertion. For use on cen- 
trifugal and reciprocating pumps, 
valve stems, expansion joints, etc. 


No. 30 - a very dense braided 
asbestos packing, highly resistant to 
high pressures. For use against petro- 
leum products at high temperatures 
and pressures. 


Aquapak Hydraulic Packing 
—a semi-metallic packing designed to 
withstand severe hydraulic pressures. 
Will give satisfactory service on pres- 
sures as high as 10,000 pounds. For 
use against hot and cold water on cen- 
trifugal and reciprocating pumps, out- 
side packed boiler feed pumps and sim- 
ilar equipment. 


LLPA 


“The Packing that Packs All” 


SEND FOR OUR NEW CATALOG — TODAY! 


A complete line of packing, tools, gasket materials 


Distributors in principal cities 


THE ALLPAX COMPANY, INC. 
160 Jefferson Ave., Mamaroneck, N. Y. 


TORS: Albion Asbestos Packings Ltd., Montreal 8, Quebec 


4 
a Where | 4 
3 
3 
|. 
4 
| 
A 
— 
nines 
CANADIAN DISTRIBU 
2 For more facts circle 247 on Reader Service card, p 139 133 
: 
3 
if 


here's why the simple design of the air cushion vaive 
makes PENNSYLVANIA COMPRESSORS run 
efficiently...silently...with minimum maintenance. 


Stainless steel valve discs lift against a cushion of air in the 
simple, efficient design of the Air Cushion Valve that makes 
Pennsyivania Compressors run so silently, so dependably, and 
with such low maintenance requirements. Air Cushion Valves 
have no nuts, bolts, or screws to break or burn fast. You get 
longer valve life . . . eliminate wear . . . eliminate noise caused by 
metal striking metal. Flat valve discs have no flexing or bending 
action to weaken or distort them. And the valve springs are 
highest grade stainless steel, rolled on edge, insuring maximum 
strength and durability. There is just one spring for each disc, 
and it bears evenly on the entire surface. 


But this is only part of the Pennsyivania story. Learn all the 
facts in “‘Compressors for Industry’’. It describes PENNSYLVANIA 
Compressors from 10 to 350 hp, horizontal, angle, and Onrre 
models. Write to Dept. D-12 PENNSYLVANIA 
for your copy today. PUMP AND COMPRESSOR COMPANY 


Easton, Pa. « Earning Customer Confidence Since 1920 


Technical briefs 


Begins on page 130 


Factors tending to modify optimum 
sub size in either direction, depending 
on local conditions, are discussed. 
AIEE CP 60-832 


Other energy-systems 
services 


Corrosion of steam turbines and 
condensers in central - station 
power plants, A B Sisson, Com- 
monwealth Edison Company 
Corrosion studies of steam turbines 
and steam side of surface conden- 
sers have a common base in the 
steam-water mixtures handled. But 
problems differ with construction ma- 
terials used in these two major 
power-plant components. 

At Commonwealth Edison, units 
studied range from 5 to 325 mw, 300 
to 2000 psi and 600 to 1050 F. So 
difficulties have run the gamut. 

Corrosion problems with hardened 
valve stems and steam-turbine blad- 
ing are detailed. And the corrosion- 
erosion phenomenon affecting turbine 
life is fully described. In most cases, 
material changes have minimized 
these difficulties. 

Most condenser-tube failures, ex- 
cept in erosive environments, can be 
traced to the collection of dissolved 
O, and NH;. But redesign 
of air-removal sections to cut sub- 
cooling and use of stainless-steel 
tubes have gone a long way toward 
reducing steam-side tube corrosion. 

Experimental use of aluminum 
condenser tubes at Commonwealth 
Edison is described. It is evident that 
better simulation of actual field con- 
ditions was needed for a better evalu- 
ation. NACE, North Central Region, 
1960 


gases 


Factors influencing the reliability 
of large steam-turbine generator 
units, C D Wilson, Allis-Chalmers 
Manufacturing Company 

Reliability of large steam-turbine 
generators is the responsibility of 
both manufacturers and users. Only 
through proper attention to factors 
influencing reliability can long, sat- 
isfactory operating life be attained. 
Factors affecting reliability fall into 
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A Nalco PRODUCT MANAGER 


Answers Questions about Steam Condensate Systems 
Corrosion . . . and How fo Control It 


Costs of Equipment Repair 
and Replacement Can 

Be Cut Drastically with a 
Sound Control Program 


Industry still pays a huge annuai biil for down-time, 
equipment replacement and repairs made necessary 
by steam condensate corrosion. Much of this cost can 
be eliminated by knowledge of what the problem is 
and action toward solving it. Here are answers to 
some basic questions that may be helpful to you. 


Question: What does corrosion do in a steam conden- 
sate system? 

Answer: Corrosion literally eats up the metal in the 
system from the inside. Piping, valves, pumps, and 
process equipment can be seriously damaged or ruined 
by corrosive condensate. Even boilers can be damaged 
by deposits resulting from metal oxides in corrosive 
returned condensate. 


Question: What causes steam condensate corrosion? 
Answer: Most condensate system corrosion is caused 
by carbon dioxide and oxygen, carried into the system 
with the steam. Carbon dioxide, dissolved in the pure 
condensed steam, forms corrosive carbonic acid. If 
oxygen is present with carbon dioxide, the corrosion 
rate is much higher, and is likely to produce localized 
pitting. Ammonia, in combination with carbon diox- 
ide or oxygen, attacks copper alloys. 


Question: What constitutes a corrosion prevention 
program? 

Answer: There are three factors which should be 
examined in setting up a condensate corrosion-preven- 
tion program: 

a. Softening, or other pretreatment of boiler feed- 
water should be designed to reduce the quantity of 
potential carbon dioxide that can be released from the 
boiler. Effective deaeration of feedwater also helps 
reduce oxygen content. Attention to both of these will 
make the final condensate corrosion prevention treat- 
ment more economical. 

b. Mechanical design of the system should include 
euch factors as maximum venting of corrosive gases, 
adequate velocities in lines, proper installation and 
maintenance of traps, and elimination of severe steam- 
impingement. 

c. An effective chemical treatment program should 
be set up. Treatment may be either with a volatile 
amine chemical to neutralize carbon dioxide, or with 
a filming inhibitor which forms a protective barrier 
between the metal and the corrosive condensate. 

Another important part of the chemical treatment 
program is continuous application of a fast acting 
chemical oxygen scavenger to the boiler feedwater. 


Question: Can Nalco provide recommendations for a 
complete condensate control program? 

Answer: Yes. Nalco will make a thorough survey and 
make recommendations for a complete corrosion 
control program. 


Question: Which type of chemical treatment is best: 
volatile neutralizing amine or filming inhibitor? 

Answer: This depends on the system to be treated. 
Plant layout and operating conditions, and the char- 
acteristics of boiler feedwater are some of the factors 
which should be taken into consideration. Generally, 
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James M. S$ , Manag 
Nalco Power Industry Chemicals Department 


volatile amines are most desirable where low make-up 
volume, low feedwater alkalinity and good oxygen 
control exist. Filming inhibitors usually provide most 
economical protection in systems with high make-up, 
oxygen in-leakage, high alkalinity, or where the sys- 
tem is operated intermittently. In some plants, a com- 
bination of protective chemicals may be needed. 

This is the area where Nalco know-how can result 
in thorough protection at minimum cost, by recom- 
mending a specific program to fit individual plant 
conditions. 


Qvestion: Isn't one condensate corrosion control chem- 
ical about the same as any other? 

Answer: Definitely not. Both the volatile amines and 
filming inhibitors are complex chemicals— members of 
chemical “‘families’’ in which a nearly infinite variety 
of types is possible. Best treatment chemicals are 
those which offer the greatest protection in relation to 
their cost. Even though Nalco chemicals are now out- 
standing in results-per-dollar, Nalco research and 
development continues in order to improve this ratio. 


Question: What help can Nalco provide in setting up 
and maintaining a condensate corrosion control pro- 
gram? 

Answer: Your Nalco Representative has the technical 
training and experience to be of substantial assistance 
in setting up and maintaining an effective condensate 
corrosion control program. His service is backed by 
the facilities and experience of the entire Nalco organi- 
zation. Where special problems occur, Nalco special- 
ists are ready to help him find answers promptly. 
Suggestion: Call your Nalco Representative, or write 
to me for further details on Nalco steam condensate 
corrosion control. . . or data on any aspect of modern 
water treating practices for better plant operating 
efficiency. James M. Seamon, Manager, Power Indus- 
try Chemicals Department. 


NALCO CHEMICAL COMPANY 
6222 West 66th Place ” Chicago 38, Illinois 
Subsidiaries in England, Italy, Mexico, Spain, Venezuela 
and West Germany 
In Canada—Alchem Limited, 
® Burlington, Ontario 


«++ Serving Industry through 
Practical Applied Science 
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BURBANK CHOOSES SWECO 


CUSTOM-ENGINEERED 


POWER PLANT EQUIPMENT 


Steam Jet Ejector-Reboiler inter and 
After Condenser Unit designed to 
remove ammonia and other non- 
condensibles from Burbank's 
ejector-condenser drains. 


Feedwater Heaters, high-pressure 
all-welded type units, condense 
bleed steam and heat feedwater. 


Surface Condenser, with 38,920 sq. ft. area and 


weighing 125 tons, condenses steam from 
44,000 KW steam turbine-generator. Neoprene 
lining of water boxes, covers and manhole 
plates provides protection against corrosion. 


One of the largest surface condensers 
shipped completely assembled was 
custom-engineered and constructed by 
Sweco for the City of Burbank, California. 
Performance efficiency is above customer 
specifications... Winkler tests show zero 
oxygen in the condensate from full to 27% 
load ... less than 4°F. terminal difference 
is recorded at full capacity. 

A Sweco Ejector-Condenser unit with 
patented reboiler removes non-condensible 
contaminants from ejector-condenser 
drains. Sweco Feedwater Heaters, too, are 
an integral part of Burbank’s recent 60% 
expansion of power plant output. 
Leading power engineers look to SWECO’'s 
broad experience in custom-engineering 
and manufacturing shell and tube equip- 
ment. Illustrated literature on SwEco 
power plant equipment is available; write 
to Dept. 15-393. 


Southwestern 


Engineering 
SWECO Company 


4800 Santa Fe Avenue, Los Angeles 58, California 
Engineers - Constructors - Manufacturers 
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Technical briefs 


Begins on page 130 


five groups: (1) design (2) manu- 
facturing (3) installation (4) oper- 
ation and (5) preventive mainte- 
nance. Critical factors in each group 
are detailed and many hints included 
to help all involved cover essential 
points, APC—1960 


Developments in maintenance 
welding, W H T Svanoe, E 1 PuPont 
de Nemours and Company 

Some welding methods bave a long 
history, but many more ars quite new. 
Although they have been developed 
for production purposes, their appli- 
cation in maintenance must not be 
overlooked. Maintenance men should 
not be satisfied to stick with older 
welding methods when recently de- 
veloped techniques could lighten their 
work load and do a better job. 

Many old and new welding tech- 
niques are reviewed in this mainte- 
nance welding primer. Included are: 
oxyacetylene, electric-are and both 
consumable- and nonconsumable-elec- 
trode, inert - gas- shielded welding. 
Metal-cutting methods and their spe- 
cific applications are discussed. 

Ready-trained welders are just not 
in plentiful supply. So industry must 
undertake suitable training programs 
to meet their needs. And retraining 
of experienced welders to acquaint 
them with new techniques is also a 
must. The day has passed when we 
can blithely turn over to a welder a 
new joint or material and rely im- 
plicitly on his ability to do the job 
right without instruction. ASME 
60-MPE-4 


Code testing of large boilers— 
input-output or heat-loss method, 
J A Bostoc and W F Long, Cleve- 
land Electric Illuminating Company 
Recent trends in boiler-testing-equip- 
ment provisions have emphasized 
need for refined testing procedures. 
Boiler-code testing, always a contro- 
versial subject, is being carefully re- 
examined. 

Proposed new Code includes a 
change in efficiency definition and 
certain newly recognized heat losses. 
Latter include (1) sensible heat in 
the flue dust (2) heat in pulverized 
rejects (3) heat in cooling water. 
Using simulated test data, present and 
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TREND 18 TO COAL 


WITH DETROIT STOKERS FOR 
ECONOMY OVER THE YEARS! 


Increasing nymbefs of forward looking engineers recognize that coal is the 
most seohomical fuel over the long term, and that it can be burned most 
with Detroit Stokers. 
2 Stability of price and lower cost in most industrial areas have 
made coal the most favored fuel in new plants being built today. 

Detroit Stokers keep pace with this trend through continuors 
new developments and improvements that provide greater efficiency, 
easier operation and more economy. 

Detroit Stokers are built for years of dependable service. Savings in 
fuel cost and maintenance continue to pile up long after the initial 
investment has been repaid. 

This has been proved in hundreds of prominent Utility, Industrial 
and Institutional plants. 

YOU can enjoy the benefits of modern, economical coal firing— Let us 
show you the Detroit Stokers best suited to your operating conditions. 


BETWEEN THE LOSTOKER AND ROTOGRATE 
STOKER IS A COMPLETE LINE OF UNDERFEED 
AND OVERTHROW SPREADER STOKERS FOR 
EVERY NEED. 


— es range Detroit Stokers cost less: cost equals 
Seem initial investment plus upkeep plus 
ps production losses due to equipment 
“start and stop” or “full floating putage. The total is less with Detroit 
control.” 


DETROIT STOKER COMPANY 


DIVISION OF UNITED INDUSTRIAL CORPORATION 
Main Office and Works, Monroe, Michigan ¢ District Offices or Representatives in Principal Cities 
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for continued 
refrigeration 
dependability 


INSIST 
GENUINE 
FRICK 
PARTS 


Pistons ground to size, with bab- 
bite inserts for wearing surfaces. 
Standard oversized pistons stocked 
for prompt shipment. 


Die-cast bearings of best grade 
heavy-duty babbicr, surface-hard- 
ened against wear. Split sleeves 
make renewal easy. 


Frick patented Flexo-Seal holds 
pressure or vacuum around the 
shaft, to match your operating 
conditions. 


Features of pressure oiling system 
include removable strainer, pump, 

auge and one or more spring- 
~ relief valves. 


@ Illustrated are eight points of 
superiority built into every Frick 
heavy-duty compressor. 

We have been building all sizes 
of compressors for industrial and 
commercial refrigeration for 
more than 75 years. Some of our 
installations have operated 40 years 
without major repairs or 
replacements. 

But when replacements are 
needed insist on genuine Frick 
parts to insure dependability. 


FRICK COMPANY 
WAYNESBORO, PENNSYLVANIA 


TRAOE Mane ® 


Cylinder safety heads, held down 
by heavy springs, lift if slugs of 
liquid refrigerant or oil enter. 


Garland ring-plate suction valve; 
a superior design for handling 
suction gases at all pressures. 


Special Frick piston rings insure 
good compression and removal of 
excess oil. 


Case-hardened steel piston pins, 
accurately ground to fit bushings. 
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Technical briefs 


_ Begins on page 130 


proposed efficiencies for both input- 
output and heat-loss methods are com- 
pared—differences pointed up. CEI’s 
Eastlake Unit 4 serves to illustrate 
these efficiencies in the practical ap- 
plication of both boiler-performance- 
testing methods. 

New efficiency and newly defined 
losses are believed more realistic, but 
the end is not in sight. Efficiency 
difference between input-output and 
heat-loss methods still must be re- 
solved. At present it is believed that 
the input-output efficiency is right; if 
enough werk is done to find the ad- 
ditional unaccounted-for losses, they 
will show up not in the input-output 
but in the heat-loss efficiency. ASME 
60-PWR-S 


To obtain complete text 


Material for these abstracts comes 
from the following sources. Or. 
der complete paper from source, 
not Power. 


AIEE. Contact American In- 
stitute of Electrical Engineers, 
33 W 39th St, New York 18, 
N. Y. Members, 50c; nonmem- 
bers, $1.00. 

ASME. Contact American So- 
ciety of Mechanical Engineers, 
29 W 3%h St, New York 18, 
N. Y. Members, 50c; sonmem- 
bers, $1.00. 

NACE. Reprints will be avail- 
able after publication in Cor- 
rosion. Contact National Asso- 
ciation of Corrosion Engineers, 
1061 M & M Bldg, Houston 2, 
Texas. Prices not established. 

La. P & L Co. A limited quan- 
tity of preprints is available from 
the author at no charge. Contact 
W T Hess, Vice-president, Lou- 
isiana Power & Light Co, 142 
Delaronde St. New Orleans 14, 
La. 

APC. Contact American Power 
Conference headquarters, Il. 
Inst of Technology, Technology 
Center, Chicago 16, III. 


“Make electricity work for you” 
will be theme of 196] National Elec- 
trical Week observance. Feb 5 to 11. 
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Your service center for FREE data 


Either of the no-postage Reader Service cards below and p 139B 
will bring you information on any new equipment listed or prod- 
uct advertised, plus new literature for your files. 


@ Study New Equipment described in this issue starting on p 154. 
Circle numbers on card corresponding to items listed 


@ Check New Literature available this month beginning on p 139A. 
To get your personal copies use the card below 


@ Read advertisements and note number listed under each ad. Circle 
ad numbers on card for complete details 


@ Print your name and company on front of card 


Dec | 960 issue 


PLANT EQUIPMENT in the news this month, starting on p 154 
12 3 4 7 &© 12 13 14 «1S 16 17 «18 19 20 22 


NEW LITERATURE listed in this issue, starting on p 139 
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SEARCHLIGHT SECTION for used and rebuilt equipment, starting on p 250 
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New free literature 


Selving problems with silicones 
is topic of reprint available from 
General Electric Company 


ucts for measurement and coa- 
trol. The Korfund Co, Ino 


General equipment 

end key rials High-speed balances for small- 

for systems engineering 108 capacity industrial - weighing 
operations are described in bul- 
letin 8414. The Exact Weight 
Scale Co 


lubrication 
@ Insulation and coatings 105 Seltd-tubricants booklet has 24 


transfer PP, covers advantages of molyb- 
101 Best coments for clec- denum-disulfide lubricants avail- 
tric resistance heaters are ex- able in powder form, grease, 


plained in 4-p bulletin 600. resin-bonded coatings and va- 
Thermon Manufacturing Co riety of special forma The 


102 epeci- 


fication covers fire - retardant 
materials. Copies of 27-p report 
are available from Insul-Coustic 


109 Utility car, “Scat,” other appli- 
cations for firm's engines rang- 
ing 4 to 24 hp are covered in 
booklet available from Kohler 
Company 


106 Selid-film tubricant for most 


110 Cooling -tower-weed deteriora- 
types of metallic surfaces is de- 


tion, symptoms and suggested 


Corp 


scribed in 2-p bulletin. Hohman 
Plating & Mfg, Inc 


cures are topic of reprint 86. 
Nalco Chemical Co 


e@ Metals and Materials 


103 Alley-iron properties are char- 
ted in 8-p brochure 158. Cen- 10 
trifugally Cast Products Div of 
The Shenango Furnace Co 


e@ Maintenance @ Instrumentation 

High-pressure few indicators 
and alarms for pressures up to 
1500 psig are covered in 2-p 


noise are topic of 8-p bulletin 
K4G explaining 27 types of prod- 
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Air-conditioning systems 142 
Liquid-handling systems 

Circle key numbers, page 139, for your copies Gas systems 
= Mechanical transmission systems 146 
Steam, hot-water systems 146 
Electrical systems .... 148 


bulletin 132. Brooks Instrument components simplify panel de- S-690-la. Sheet covers bulbs, 
Company, Inc sign and operation, has 8 pp. tubing and fittings for filled- 
General Electric Company system thermometers. Minneap- 
11 2 Temperature probes are topic of olis-Honeywell Regulator Co 
8-p booklet 66030. Rosemount ]]7 Operation recorders are topic of 
Engineering Company bulletin describing and illus- 121 Thermcceuple selector switches 
trating applications. The Ester- are topic of 4-p catalog. Thermo 
113 Pressure tastraments, firm's com- line-Angus Company Electric Co, Inc 
plete line, are covered in revised 
catalog 40. Bailey Meter Company 118 Ae pressure instruments are ex- 122 Receiver gages, dial - indicating 
plained with electrical, mechani- type, have range of 3 to 15 pst. 
114 Solid-state electric control sys- cal and dimension specs in Details are in 8-p catalog 6320 
tems producing variable outputs bulletin 8-664. Servonic Instru- available from United States 
in accordance with desired or ments, Inc Gauge Div of American Machine 
set-point conditions are fllus- and Metals, Inc 
trated in 4-p bulletin E74-1. 119 Spectrophot: t can adapt to 
Balley Meter Company requirements of such analysesas ]23 Computer service for piping fex- 
flame photometry, fluorometry, ibility is introduced in booklet 
115 Remote-comtrol code printer for refiectometry. Details are in 14-p from The Service Bureau Corp 
strip charts is described and ii- book 738. Beckman Instruments, 
lustrated in bulletin 130. Royson Inc, Scientific and Process In- @ Heat exchange 
Engineering Co struments Div 


Heat exchangers for both steam- 
116 Statie-control bulletin GHA- 120 instrumentation sys- 124 to-water and water -to- water 


6578A shows how static-control tems are covered in spec sheet heat transfer are described with 
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engineering data, selection charts 
in well-indexed catalog 601. Old 
Dominion Iron & Steel Corp 


@ Prime movers 


Economics of gas-turbine-power 
generation—detailed in compara- 
tive analysis of gas-turbine, 
steam and diesel generating 
plants. Clark Bros Company 


Fuel and ofl additive for prime 
mover and i-c engines is outlined 
in 6-p booklet. Lubrication En- 
gineers, Inc 


@ Piping, vcives 
fittings and speciaities 


Valve catalog contains all order- 
ing information—cross-reference 
charts, weight tables. Data is in 
20-p catalog 800 A available 
from Detroit Controls Div of 
American-Standard 


Hinged -clesure bulletin TT96¢ 
shows new design features, ex- 
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tended size ranges. Tube Turns 
Div of Chemetron Corp 


Pipe-fitter” manual is compre- 
hensive 72-p manual. Text, tables 
and illustrations give mathe- 
matical, physical, chemicsa! and 
metallurgical data at a glance. 
Tube Turns Div of Chemetron 
Corp 


Check-valve bulletin shows how 
to silence piping syetems, elimi- 
nate line surges and water ham- 
mer. Combination Pump Valve 
Company 


Mounting tubing, wiring, new 
techniques are featured in 16-p 
manual 212 G. Firm's clamps, 
brackets, shims and line sup- 
ports are shown. TA Mfg Co 


Lubricated plug valves are topic 
of four bulletins. Proper lubri- 
cant to sult valve service is fea- 
tured in one section. Walworth 
Company 


NEW FREE LITERATURE continued. .........eesseeeeeeeeeeescircle key numbers, page 139, for your copies 
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136 


Steel pipe and tubing for h-t 
service are described in folder 
T-467. Data chart on 15 widely 
used steels is included. The Bab- 
cock & Wilcox Company 


‘Tranmsite pipes for plant fire- 
protection systems are asbes- 
tos cement; detailed in &-p 
well-illustrated booklet TR- 
263A. Johns-Manville Corp 


Wire-mesh filter assembiies— 
over 236 items of 20 basic types 
—are covered in 22-p bulletin. 
Data sheets list standard units 
and describe optional installa- 
tions and applications. Pall Corp 


Flexible heses for conveying 
gases, solids and fluids are de- 
scribed in 20-p catalog ID-100D. 
Specs, applications, coupling reco- 
ommendations are included. Uni- 
versal Metal Hose Company 


137 Welded steel tubtag, fabricated 
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or semifabricated, comes in five 
different steels, shown in 4-p 
folder 6769. Armco Steel Corp 
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super The Line’ | 


Within sight of the “Old Oregon Trail” near the town of 
Glenrock, Wyoming, rises a new monument to Wyoming’s 
modern era of industry and progress. It is Pacific Power & 
Light’s new $23-million Dave Johnston steam-electric plant 
which boosted Wyoming's total electric power supply by 
one-third. 


Engineered and constructed by Ebasco Services 
Incorporated, this ultra-modern plant utilizes BS&B Super 
70 Diaphragm Control Valves, Pressure Controllers, Liquid 
Level Controilers and Transmitters for many vital roles i 1 ' 


in the plant’s operation. 
In the forthcoming No. 2 Unit of this plant, : y * 
BS&B Controls will again render proud service to the Pe i 


Power Industry. Evaporator Feedwater Level Control Valve 
BS&B Controls are becoming renowned throughout the 


power industry for their superior performance characteristics 
and rugged dependability under widely varying operating 
conditions. Why not specify them for your next plant 
project? For detailed information, contact your nearby BS&B 
Controls Representative, or write directly to... 


Plant gas supply is reduced from 400 
to 150 psig by this Super 70 Pressure 
Reducing Valve and Controller. 


Brack, Sivaits s&s Bryson, INC. 
Dept. 4-Q12 301 N. Cincinnati + Tulsa, Okiachoma 
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Kearfott Uninterrupted Power Systems... 
Free literature 


FOR CONTINUOUS, UNVARYING | - 
POWER AT ALL TIMES cae 


chure FB-502A. Carbon, alloy 

MAI | and stainless steels are covered 

POWER The Babcock & Wilcox Company 


139 Silleate insulation for pipe and 

owes NORMAL POWER FLOW I block are covered with heat- , 
. transmission data, physical and « 

) FMERGENCY POWER FLOW thermal characteristics, sizes and * 
thicknesses listed. Details are 

AC BC in 6-p booklet 6472. Philip Carey 

GEN. MOTOR _—, Mfg Company 

140 Packing catalog 60 includes 


service - recommendation chart, 

= data. 22 pp cover packings for 

VITAL LOAD TWO ELEMENT UNINTERRUPTED POWER SUPPLY = every service. Packaging info 
BATTERY speeds ordering and selection 

The Belmont Packing & Rubber 


Company 


141 Solenoid valves, clectromagnetic 


Typical applications: Nuclear Reactors » Power Distribution aes Cams. 
« Digital Computers « Process Control» Communication Systems way. Automatic Switch Co 


Kearfott Uninterrupted Power Systems are vital in applications 


Air-conditioning systems 


142 Leak detection for air-condition- 


where any interruption in AC power can cause serious loss or ing and refrigeration service s 
delay. These continuous power systems, which can be tailored 
to a variety of requirements, put an end — once and for all ~ snceeins \Sapeietiane tan 
In one representative system arrangement, an AC generator Genevas ‘Sieetete Company 

is driven by a DC motor which derives power from a regulated 143 Unit heaters, blast heaters, ra- 
rectifier in parallel with a long-life storage battery. When power diators are featured in 42-p cat- 
fails or varies the rectifier, which normally supplies power to 
the DC driving motor, is disconnected and the battery provides are detailed. Cutaways and dia- 
surge-free power to the motor—in zero time. When prime power 


is restored, the system automatically reverts to standard op- 
erating conditions and the battery is restored to readiness by 


144 Water-cooled condensers for re- 
frigeration and air conditioning, 


the main battery charger. mechanically cleanable, are topic 
of &-p bulletin WC-300. Hal- 
Also available in 2 and 3 unit systems operating in parallel with stead & Mitchell Co 
or isolated from the line, Kearfott’s compact uninterrupted 145 Ale Miter uses single sheet of 
power systems also provide audible and/or visual alarms to synthetic plastic material, breaks 
indicate over- is 9 alr stream Into little jets, traps 
ons. bulletin‘available from American 
Generator ratings to Air Filter Co, Inc 
150 KVA 60 and 400 cycles, 146 Dust-control equipment is dis 
single and polyphase. cussed in 12-p catalog 271. Dry 
5 centrifugals, wet collectors, fab- 
ric collectors and electrostatl 
Frequency, voltage, and precipitators leded. 
transfer regulation as jean Air Filter Co, Inc 
required by the application. 
Liquid-handling system 
For complete data on the wide variety of arrangements available, write to: q 3 sy ' ' 
GENERAL PRECISION, INC. | 147 sotteners are 
‘ 1A in aA Bett 
ener works, Specs are given 
. Commercial Chemical Products, * 
Little Falls, New Jersey Inc, Water Softener Div , 
continued 
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for every purpose 


Ankorite “O” rings provide effective sealing 
through a range of pressures, temperatures and 
DISTRICT OFFICES movements. When properly applied they exert low running friction on 


BALTIMORE MD. movi i 
BOSTON, MASS. 
BUFFALO, N.Y. 
CHICAGO, ILL. They offer many advantages: 
CINCINNATI, OHIO 
CLEVELAND, OHIO 1 
DAYTON, OHIO 
DETROIT, MICH. 
HOUSTON, TEX. 2 
INDIANAPOLIS, IND. 
LOS ANGELES, CAL. 
3 
4 


- Production cost is reduced by elimination of complicated assemblies. 
- Special assembly tools are not necessary. 


MILWAUKEE, WIS. 
MINNEAPOLIS, MINN. 


ete ee . Long life, fluid-tight packing is assured with correct design and 


NEW YORK, N.Y. machining of grooves and mati arts. 
PHILADELPHIA, PA. ng org ng p 


PITTSBURGH, PA. 
SAN FRANCISCO, CAL. Anchor has developed standard compounds to resist the actions of fluids 


SPOKANE, WASH. such as air, gas, oil and chemicals over a wide temperature range. For 


ST. LOUIS, MO. , 3 
TOLEDO, O80 more spociatined applications, a wide variety of compounds is available. 
WILMINGTON, CAL. Data on sizes, etc. available on request. 


- Economical to use since only one “O” ring is required on piston or rod. 


| 
— 


This enlargement of the weld area in 
TRU-WELD grating shows how solidly 
the metals have joined. Cross bar and 
bearing bar have fused into a strong, 
moisture- and vibration-proof weld. 


Enlargement of an incomplete weld 
area. Note the line of separation be- 
tween bearing bar and cross bar. Heavy 
traffic and vibration can easily separate 
such a weld. 


Tru-Weld grating is stronger because it is made that way. Its added strength 
comes from a manufacturing process that completely fuses the metal at cross 
bar-bearing bar joints and holds the bars to exact spacing. The result is grating 
that stands up under excessive vibration, heavy traffic or in areas where cor- 
rosive fumes and moisture are a problem. And Dravo Tru-Weld grating costs 
no more. 

Complete estimating, layout and fabricating services are available. Imme- 
diate delivery from stocks maintained at nearby Joseph T. Ryerson Service 
Centers will help you meet exacting construction schedules. 

For more information on this new, stronger grating, call the Dravo repre- 
sentative in your area, or write DRAVO CORPORATION, PITTSBURGH 25, Pa. 


DRAVO 


Cc O RR R 


Free literature 
Begins on page 130A 


148 Varieties of process-water (reat- | 
ment are explained in catalog ’ | 
360. Boller feed, chemical and 
waste treatment is covered - 
Commercial Chemical Products, 4 

Inc 


Return-line 
cussed in 
data sheet available from 
Laboratories 


corrosion is dis- 
water - conditioning 
Betz 


150 Slime contrel with chlorine and 
nonoxidizing biocides is tople of ’ 
data sheet from Betz Labora. 

tories 


@ Pumps 


151 Volatile-liquid pumps are fea- 
tured in folder including cross- ’ 
section drawings, illustrated ap- 
plications of short-coupled and 
canned type vertical turbine 

pumps. Layne & Bowler, Inc 


152 Centrifugal pumps, single-stage 
split-case type, are announced in 
sheet 150-V. Capacities range to 
6000 gpm, heads to 380 ft. The ’ 
Aurora Pump Div of The New 

York Air Brake Company 


Multistage centrifugal pumps», 
opposed-impeller type for hot or 
cold water, hydrocarbons, chem- 
tcals, acids, condensates, handles 
mdeium - pressure boiler - feed 
service, hydraulic driving. Story ‘ 
is in 4-p bulletin available from 

Pacific Pumps, Inc 


154 Vacuum - diffusion~-pump catalog 
gives basic descriptive info on 
diffusion and booster pumps, ‘ 
shows speed curves for small, 
medium and large models rang- 
ing from 1 to 32 In. NRC Equip- 
ment Corp 


Gas systems 


@ Air compressors 


155 Compressor with 10,000-hp rating ’ 
has maximum working pressures 
from vacuum to 15,000 psi. Oper- 
ating characteristics, specs are 
given in 4-p bulletin 99. The 
Cooper-Bessemer Corp 


156 Compressor, 4000-hp rating, is 
topic of brochure $8 available 
from the Cooper-Bessemer Corp 


157 Operating characteristics of 
to 1000-hp compressor is featured 
in 4-p brochure 96. The Cooper- 
Bessemer Corp 


158 Comprensor has 400- to 1500-hp , 
rating, maximum working pres- 
sure from vacuum to 15,000 pel. 


Details are in 4-p catalog 97. ‘ 
The Cooper-Bessemer Corp 
continued 
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On general utility services . . . water mains and dis- 
tribution lines . . . low-pressure steam and hot water 
... air and gas ... more plants rely on Crane No. 46542 
iron body bronze trimmed gates than on any other 
va've in this class. 


Crane iron gates are an up-to-date design with 
service-proved features. A two-piece, ball-type pack- 
ing gland for bind-proof packing adjustment... 


No. 46542, 

125-pound iron body 
gate, bronze trimmed. 
Sizes 2” to 48”. 


IRON BODY GATES 


shoulder-type seat rings that won't loosen .. . extra- 
long disc guides to minimize drag on seating faces. 
All features are carefully planned to yield long, 
dependable operating life. 


To enable you to standardize on these economical, 
efficient valves, Crane builds them in a full range of 
sizes. Popular sizes are available from local stocks 
of your Crane Distributor. 


Crane Co., Industrial Products Group, 4100 S. Kedzie Ave., Chicago 32, Illinois 
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DOUGLAS AIRCRAFT 


TULSA DIVISION . . . 
assures effectiveness 
of its protective boiler 
flame controls with... 


MICRO POWER 


In plants like Douglas Aircraft Company, 
Inc., in Tulsa, Oklahoma, where a contin- 
ual supply of steam is vital to production 
processes, every precaution must be taken 
to assure against the hazards of boiler 
flame-out. To safely regulate its burners in 
the event of flame-out, the company util- 
izes highly sensitive electric controls. Since 


MICRO POWER IS 
ALSO USED... 


@ on microwave systems for communications, 
for remote control, for celemetering. 

@ for refinery and chemical process indication 
and control, 

@ by public utilities through microwave for 
protective relaying, telemetering and load 


distribution. 
these flame failure controls are electric and 
must depend on a constant, unwavering MICRO POWER PROVIDES . . 
power supply for successful operation, this ‘ 
is achieved with MICRO POWER. @ a constant uninterrupted source of electric 
power. 


At Douglas Aircraft in Tulsa, Micro Power 
serves as the dependable rear guard to the 
boiler room. It provides a constant source 
of steady. independent electrical power as 
required by the safety controls, thereby 
eliminating voltage fluctuations and pro- 
tecting against power failure. 


@ voltage and frequency at usable value during 
transfers between moror and engine. 

@ stable voltage output. 

@ flywheel starting — no storage batteries. 

@ clectrical isolation from commercial source — 
voltage dips, peaks and breaks do not affect 
microwave equipment, no transfer switch. 


For complete information on this and other Micro Power applications, 
write... 


STATES MOTORS CO 


102 W. Sth 


ORATION 


Ahkosh. Wisconsin 
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* TAKE THE LOAD OFF MAKING 
LOAD DISTRIBUTION CHARTS 
... WITH CHART-PAK TAPES! 


Chart-Pak tapes save you hours of drawing drudgery. 
You don’t ink-in or paint lines, bars, shapes and symbols. 
You tape them on... fast... with Chart-Pak pressure- 
sensitive tapes and sheets! 

Corrections are easy with Chart-Pak, too. There’s no 
such thing as a mistake you can’t fix. ..a change you 
can’t make. If a line or symbol is in the wrong place, you 
can lift it up and replace it where you want it. 


DON’T DRAW IT...TAPE IT 


4 


4 


WITH CHART-PAK 


Write for free folder — “Visualization Made Easier.” 
CHART-PAK, INC., 201 River Road, Leeds, Mass. 


Dealers in all principal cities 


Free literature 
__. Begins on page 139A 


@ Application 


159 Compressed-air filters for pneu- 
matic instruments and con.rols, 
air-operated equipment of all 
kinds is featured in 8&-p catalog 
6000. Maximum flow rates range 
from 20 to 200 standard cublie ft 
per min. King Engineering Corp 


160 Alr-drying units for pneumatic 
systems, packaged type, are tople 
of 2-p bulletin $100. Hankison 
Corp 


161 Preumatic control for tempera- 
tures up to 1800 F is introduced 
in 2-p bulletin 161-1. Burling In- 
strument Company 


Mechanical transmission 
systems 


162 Speed drives, motion and sta- 
tionary control types, V-belt 
drives, pulleys, couplings, firm's 
complete line of mechanical- 
power-transmission equipment tis 
outlined in well-illustrated cata- 
log 23103. T B Wood's Sons Co 


163 Speed reducers, paralic! - shaft 
type, are featured in 36-p book 
2719. Firm's expanded and re- 
designed balanced-design equip- 
ment in 57 sizes, capacities to 
2800 hp is covered, Link-Belt Co 


164 Planetary - gear transmission, 
shaft-mounted differential unit 
with capacity through 60 hp, is 
featured in &-p bulletin LR-60 
Airborne Accessories Corp 


165 Betts, endless - woven - flat type, 
are detailed in bulletin available 
from Arthur 8S Brown Mfg Co 


Steam and hot-water 
systems 


166 Storage hot-water tanks to 6570 
gal, heating elements to 33,000 
gpm are topic of 8-p price and 
data catalog BH-2N. The Sims 
Co 


167 Steam converters for steam heat- 
ing water are covered in 20-p 
file 1460. Charts aid selection. 
Dunham-Bush, Inc 


168 Packaged steam generators with 
automatic operation, capacities 
ranging frem 20 to 600 hp, are 
outlined in 18-p catalog AA- 
2760. Low-pressure air-atomiz- 
ing oll burner is covered. Ames 
Iron Works, Ine 


@ Materials handling 


169 Belting catalog has 36 pp, gives 
specs, info on firm's line of con- 
veyor, elevator and transmission 
belting. Cross sections show 
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the only 
line 
every 

pipe movement 
problem! 


Wherever there's pipe movement . . . thermal growth . . . 
vibration . . . there's a Flexonics product to absorb, guide, 
or control it. 

Flexonics Corrugated Expansion Joints are expertly en- 
gineered to your needs, hydraulically formed, metallurgically 
treated by exclusive techniques, for maximum cyclic life. 
Flexonics Expansion Compensators offer the lowest-cost 
way, inch for inch, to absorb thermal growth in pipes or 
tubing 3” and smaller. Flexonics Flexible Connectors absorb 
vibration, permit random movement in pipes up to 24”. 
Flexonics Pipe Alignment Guides and Roller Pipe Supports 
provide better guiding than old-fashioned methods, yet they 
cost less. Check and mail the coupon today. 


Member Expansion Joint Manufacturers Association 


one ATTACH TO YOUR LETTERHEAD—MAIL TODAY’ ag 


1301 South Third Avenve 
Maywood, Illinois 


corporation Please rush me complete information on 
in Canada: Fiexonics Corporation of Canada,Ltd.,Brampton,Ont. Expansion Joints 


Flexible Connectors 


EXPANSION METAL Tic acro/space Pi i 
JOINTS nose BELLOWS COMPONENTS Pipe Guides and Supports 


SUBSIDIARY OF CALUMET &AHECLA, INC. 
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ONLY 


ENCO 


BAFFLES 


give you all these 


COST CUTTING 


FEATURES 


These important fuel-saving main- 

tenance-reducing features are ob- 

tainable with Enco boiler baffles— 

and only with Enco baffles. 

+ Streamlined gas flow 

+ Uniform gas flew 

+ Elimination of bottlenecks 

+ Reduced draft losses 

+ Higher heat transfer 

+ Cleaner heating surfaces 

+ Less use of sect blower 

+ Special provision for expansion 

+ Easy tube replacement 

+ Adaptable to any water-tube 
boiler, fired by any fuel 

Each application is designed on the 

basis of more than a quarter cen- 

tury of experience in this special- 

ized branch of power engineering. 


Installations are made by skilled 
mechanics. 


THE ENGINEER CO. 


75 WEST STREET, NEW YORK 6, N.Y. 
In Canada: Rock Utilities Lid., 80 Jean Talon St. W., 


Montreal, P. Q. ac-s06 
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Free literature 


Begins on page 139A 


belt construction. Boston Woven 
Hose & Rubber Div of American 
Biltrite Rubber Co 


170 Automatic coal seale is topic of 
8-p reference bulletin 0359. En- 
gineering and 3 - dimensional 
drawings, dimension sheets are 
given. Richardson Scale Co 


Electrical systems 
Generation 
and transformation 


171 Dry type transformers are cov- 
ered with prices, dimensions, 
specs in 24-p brochure GBA- 
6907A. Single- and 3-phase gen- 
eral - purpose, buck - boost and 
voltage-stabilizing transformers 
are included Electric 
Company 


General 


Starters and starter generators 
100-, 200- and 400-amp 
are detailed in folder 
Performance curves given. Breeze 
Corporations, Inc 


sizes 


Substation § transformers, 
filled, are topic of 18-p bulletin 
5800-1A. Range for single- and 
3-phase models is 501 to 10,000 
kva and up to 69 kv. I-T-E Cir- 
euit Breaker Co 


liquid 


Fernace transformers with high 
current ratings are pictured 
ternally and externally in 
booklet PFT3M960 
Transformer 
Edison Co 


in- 
16-p 
Pennsylvania 
Div of McGraw- 


175 Transformers and substation 
equipment are detailed in bro- 
chure 960. Gives info on load- 
center and substation, transform- 
ers rated up to 10,000 kva, volt- 
ages up to 15 kv. Insulation, 
capacity, sound levels are cov- 
ered. Sorgel Electric Company 


@ Distribution and protection 


176 Plastic control cable, small-di- 
ameter type for conduit, duct, 
tray, direct burial in wet or dry 
locations is detailed in 4-p bul- 
letin 1140. The Okonite Co 


Conduit, cable seals, insulating 
bushings, cable supports and 
terminators are cataloged in bul- 
letin A-460. The Adalet Mfg Co 


177 


178 Wiring-installation equipment is 
featured in 16-p catalog 159-D. 
Wireways, fittings, enclosures 
designed to JIC and NEMA stand- 
ards are covered. Keystone Mfg 


Co 


Adjustable pulse switch, center 
neutral limit switch, proximity 
switch are outlined in 4-p folder 
84. Minneapolis-Honeywell Regu- 
lator Co 


For 40 Years 
{ 


WRITE FOR BULLETIN 20—C-3 


CARLING 


TURBINE BLOWER CO. 


7 NEBRASKA ST, WORCESTER, MASSACHUSETTS 
Representatives in Principal Cities 
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MEN WHO KNOW VALVES look for the free-swiveling 
disc holder—know it keeps disc from grinding on seat, chops 
maintenance costs, assures leak-proof closure. It’s an O-B fea- 
ture——-one of many improvements you get by standardizing on 
the complete O-B bronze valve line. Ask your O-B distributor 
for the valve in the orange-and-black box. 


OHIO BRASS COMPANY ¢e Mansfield, Ohio 


a> isnr 
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Where air must be oil-free, CP offers a choice of three basic designs of Oil-less Cylinder Compressors 
... your assurance of the “right” construction for all service conditions. CP Oil-less Cylinder Com- 
pressors can be furnished with tailrods and outboard crossheads to fully support the pistons on 
all horizontal compressors; distance pieces between cylinder and frame to insure the absolute in 
oil-free air; and a choice of carbon or Teflon* rings and packing. °F, of do Pent 
For complete information, write: 
Chicago Pneumatic Tool Company, 8 East 44th Street, New York 17, New York. + 


Chicago Pneumatic 


AIR AND GAS COMPRESSORS + VACUUM PUMPS + PNEUMATIC AND ELECTRIC TOOLS + DIESEL ENGINES * ROCK DRILLS * HYDRAULIC TOOLS 
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Class “FE” horizontal bal- 
anced-opposed, non-lubricated 
compressors. 


Class “Y" package type non-lubricated Type “T” heavy-duty, single-stage oil-less 
compressors. cylinder compressor. 
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“Hungry” water starves in Saran Lined Pipe 


Steam turbines require water so pure that processors call it 
“hungry” — it absorbs impurities from any iron pipe that 
carries it. These metal contaminants in turn clog the turbine 
blades, can increase fuel cost as much as 12%. But Saran 
Lined Pipe travels the “hungriest” water from source to tur- 
bine without adding impurities, without corrosive pipe wear. 
For an example... 


Gulf States Utilities Company’s year-old Roy S. Nelson 
Power Station at Westlake, Louisiana, designed and con- 
structed by Stone & Webster Engineering Corporation, pro- 
duces over 200,000 kilowatts for residential, commercial, 
industrial and agricultural uses. This plant uses 2800 feet of 
Saran Lined Pipe to move acid and caustic treated well water 
for purification prior to steam conversion. Its battery of 


THE DOW CHEMICAL COMPANY - 
152 For more facts circle 267 on Reader Service card, p 139 


softeners and demineralizers produces 400 gallons of chemi- 
cally pure water per minute. 

Projected studies indicate, in spite of the action of caustic, 
sulphuric acid and the 120°F. water temperatures, the use of 
Saran Lined Pipe will reduce pipe replacement by 50% , while 
protecting the turbines from impurities. 

Whenever dependable piping systems are required, whatever 
the degree of corrosion or chemical activity, consider Saran 
Lined Pipe. Saran Lined Pipe, fittings, valves and pumps are 
available for systems operating from vacuum tc 300 psi, from 
below zero to 200°F. They're easily cut, fitted and modified 
in the field without special equipment. For more information, 
write Saran Lined Pipe Company, 2415 Burdette Avenue, 
Ferndale, Michigan, Dept. 2502DW12. 


MIDLAND, MICHIGAN 
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IN FURNACE REBUILDING 


At their #2 plant in East Chicago, Indiana, Inland Steel 
completely rebuilt and enlarged their furnaces to increase 
production. These rebuilt furnaces calied for greater in- 
duced draft capacity in the waste heat boilers. The old fan 
installation of 7 Green radial blade fans had been in- 
stalled 24 years ago. 


Inland Steel replaced these 7 Green fans with 7 Green 
AIRFOIL induced draft fans. No changes were made in 
the original motors or electrical system. The 7 Green AIR- 
FOIL fans took care of the increased draft requirements 
without overload on the original 125 hp motors. 


In short, the new Green AIRFOIL fans made it possible for 
Inland Steel to increase the size and capacity of their fur- 


naces without the expense of new motors and electrical 
installations in addition. 


The Green AIRFOIL design provides smooth airflow with a 
minimum of turbulence. For longer life, the AIRFOIL fan 
blades have specially designed cast steel nose pieces to 
reduce wear. (See circled nose piece in illustration.) 


If you have a tough job for heavy duty fans, it makes sense 
to talk over your problem with Green. 


BEACON 3, NEW YORK 
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lant equipment news... your 


L-v current-limiting 
breakers protect against 
fault currents to 200,000 amp 


1 e In a single switchgear compartment, circuit breaker 
integrates high-capacity current-limiting fuses, protec- 
tive features of stored-energy breakers, device preventing 
single phasing. According to maker, current-limiting —, 
insurance doesn’t sacrifice breaker’s ability to adjust 
smoothly for overcurrent and short-circuit tripping. 
Application possibilities for this equipment are numer- 
ous. Maker suggests: replacing existing breakers when 
available short circuits exceed breaker interrupting ca- 
pacity because of system expansion; protecting panei- 
boards with limited interrupting capacity; protecting lv 1 
bus duct, other load-side equipment with limited short- _, 
circuit-withstand capacity. 
Current-limiting action is key to breaker's high-capac- 
ity fault protection. Fuses interrupt short-circuit current 
in less than a cycle, prevent its reaching a dangerous 
magnitude. Fuses take over protective function up to 
200,000 amp from any preselected point--and they will 
CURRENT-LIMITING FUSES mount «afely on rear of circuit 0 blow below that point. Interlocking arrangement 
breaker. They're inaccessible until breaker is withdrawn from Prevents closing breaker until blown fuses are replaced. 
compartment. | Closed-circuit contact with fuses is impossible -1-T-E Circuit Breaker Company 


Use l-v high-current disconnect switch 
in 5000 amp or multiples 


2 e Suitable for 750-v operation, switch comes in both 
single-throw and double-throw designs. Apply it for gang 
operation in multiples of 5000 amp. Unit works effec- 
tively in a differential tinning line where switches bolt 
directly into buswork without other means of support, 
maker says. Design features: self-aligning copper con- 
tact wedges for good wiping action on closing and open- 
ing, positive backup springs for constant high pressure, 
locking type handle and copper cross sections for lower 
resistance.-H K Porter Company, Inc 


Kit helps make hermetic oil seals 


3 ¢ Cable-accessory kit 735 is for hermetic oil sealing 
in pothead terminations for paper lead cable operating 
in 23- to 35-kv range. Brush on epoxy resin and wrap 
Orlon tape over conventional stress cone. Apply pothead 
filled with oil; leave space for expansion, contraction, 
No exterior oil reservoir needed.—The Epoxylite Corp 
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information center for new products and materials 


Ash-removal system is designed 
and priced for small coal-burning plant 


4 ¢ Packaged ash-handling system meeting needs of the 
coal-burning plant with two to four small boilers is first 
of its kind, maker claims. Up to now ash-handling equip- 
ment has been designed mainly for utilities and plants 
with large steam generators. 

In this system ash is raked from boiler ashpit onto flat 
anvil plate. Dust shields prevent ash from spilling on 
boiler floor. Pipeline’s intake fittings are opened by a 
plug and ash is raked into the opening. Vacuum cleaning 
attachment comes with steam-jet or mechanical exhauster 
to provide vacuum for the air stream, right. Temporary 
cinder-block ash-storage bin or 7-ft-sq steel container 
collects ashes for removal and final dispersal. Cinder- 


Feeder handles dry chemicals 


5 e General-purpose feeder handles chemicals in powder, 
granule or lump form up to 344-in. dia. Maker suggests 
applications in water- and waste-treatment industries. 

Unit has finely balanced weighing mechanism giving 
accuracy of + 1°% of the set rete over an operating range 
of 20:1. All electrical and operating controls are integral 
parts of the unit--separated from feeding mechanism by. 
a dust-tight partition. Entire unit is housed in a dust- 
tight enclosure.Infileo, Inc 


Desuperheater works with 


Stee/ supports 


Steam exh 2 
ouste Torget tox 
Canvas chute 


Portable 
transport 
bin 


block type has front-end loaders for trucks; steel unit is 
moved intact to point of final dispersal. Components 
except pipe are factory assembled, tested and ready for 
installing.—The Allen-Sherman-Hoff Company 


Flame detector for 


turndown ratios of 50 to 1 


6 « Atomizing type steam ejector 
performs in ranges of 10 to 50 F 
above saturation temperature with 
adequate pressure and temperature 
controls. Atomizing steam pressure 
must be at least 144 times super- 
heater steam pressure and 2% of total 
flow—unit’s only limitation, maker 
says. Feature: straight-through-flow 
design, manufactured for installing 
directly in the superheated steam line 
with welded, flange or nozzle connec- 
tions.-Schutte and Koerting Co 


ultraviolet region 


7 « Unit senses flame presence and 
operates a relay to provide alarm 
signal in the event of flame failure. 
Responsive to radiations from 2000 
to 2500 A, flame detector will oper- 
ate to 300 F. Since it responds only 
to flame it’s watching and not to 
adjacent flames or radiation from re- 
fractories, monitor is good for indi- 
vidual burners in gas, oil, coal or 
combination - fuel - fired furnaces. It 
comes in lightweight aluminum case. 
—Bailey Meter Co 
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More equipment news 
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Densified wood is thermo- 
hardened for strength 


8 e Compressed under great heat, 
this wood is made of beech veneers 
and solid beech blocks. It’s strong 
and tough as metal but a lightweight 
in comparison and easier to machine. ’ 
It’s used for bearings, sheaves, con- 

nectors, switchgear as well as insu- Flexible-shaft assemblies 


lating. For electrical equipment, egme in 180 variations 
beech veneers .040 or .078-in. thick 


before compression are cross bonded 
with 26% phenolformaldehyde resin 
and pressed under heat to a density 
of 1.30 to 1.34 specific gravity. End 
product is nonporous with good ten- 
sile strength and dimensional stabil- 
ity. One nuclear use: neutron shield- 
ing.—-Lignostone Import Co 


9 ¢ Standard assembly is offered in 
four different cable sizes: 0.130, 
0.150, 0.187 and 0.250 in. Apply as 
a standard flexible shaft or standard 
panel-mounted flexible shaft with 
mounting nuts as part of the shaft 
itself. Shafts come with unidirec- 
tional cable for motor-driven or high- 


LIGNOSTONE GEAR resists oil and abrasion. It looks like wood but is harder 
than the hardest woods, easy to machine; it features insulating properties 


Duct fan’s removable cone 
reduces maintenance, downtime 


11 e Duct fan, above, is designed with a cone which 
can be easily removed for savings in both time and $$$. 
Removal is easy—entire half of cone unbolts—you just 
take it off. According to maker, this feature is handy 
for plants using duct fans to exhaust air containing abra- 
sives, chemicals or other materials which cause excessive 
wear or corrosion on fan blades.—American Machine 


and Metals, Inc, DeBothezat Fans Div 


speed applications and bidirectional 
cable for hand-operated control.— 
F W Stewart Corp 


Grease additive fights h-t lube-oil 
deterioration, reduces bearing corrosion 


10 © Designated UOP-225, additive has no metal or 
phosphorus, leaves no combustion ash. And it is stable 
at temperatures above 500 F. According to maker, you 
can dissolve it in petroleum and synthetic lubricants. 

Additive offers corrosion protection for all bearing 
metals plus titanium, aluminum and magnesium. Inhibi- 
tor is compatible with common lube and transmission-oil 
detergents, also suitable for diesel, electrical-transformer 
oils. It is ideal for steam-turbine lubricants since it will 
not dissolve in water.—Universal Oil Products Co 


Additives attack residual-fuel-oil, 
utility-boiler problems 


12 © Dearsol 30 is a sludge dispersant and combustion 
catalyst that helps keep strainers, burner tips, filters, oil 
lines and oil preheaters from clogging. A stable liquid 
product that you can dissolve in all residual fuel oils, 
additive improves combustion and eliminates excessive 
smoke and heat-wasting soot deposits, says maker. 

Dearsol 35, a liquid organic catalyst, helps complete 
fuel combustion, may be only fuel additive needed when 
sludge problems are not significant, maker says. It is 
soluble in residual fuel oils at all concentrations. Both 
products are used undiluted, one qt per 1000-gal fuel 
oil.—Dearborn Chemical Company 
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CONDENSATE 
DIRECT ROUTETO 
WATER LEVEL INDICATION 


Unmistakable water level readings are assured with 
Diamond’s MP-3000 [Aulti-Port Bi-Color Gauge, 
equipped with condensate by-pass. A major reason for 
such performance is the unique and exclusive by-pass 
which traps any condensate before it reaches the port 
channel. The absence of condensate in the port channel 
assures a distinct bi-color image — red for steam, green 
for water. Regardless of operating pressure, there’s a 
Diamond Gauge to provide accurate water level readings. 
Write for complete information or contact your local 
Diamond representative. 


Diamond Power Specialty Corporation, Lancaster, Ohio 
Diamond Specialty Limited - Windsor, Ontario 


PIPE 


Piping Sulphuric Acid 
Piping Hydrochloric Acid 
Piping Nitric Acid 
Piping Battery Acid 
Piping Vinegar 
Piping Brine 
Piping Natural Gas 
Piping Ammonium 
Nitrate 
Piping Gasoline 
Piping Fluoridation 
materials water system 
Piping Sodium 
Hypochloride (Bleach) 
Piping Pulp Stock Lines 
Piping Uranium ore slurry 
Piping Sand slurry 
Piping Coal slurry 
Piping Waste Lab Drains 
Piping Cyanide 
Piping Plating Solutions 
Piping Mercury 
(tube filling) 
Piping Pickles 


Piping Polysulfide 
Piping Wine 

Piping Gin 

Piping Whiskey 
Piping Sea water 
Piping Chicken feed 


Piping Demineralized H,O 


Piping Warm glue 
Piping Salt water 
Piping Crude oil 
Piping Drinking water 
Piping Irrigation water 
Piping Chilled water 
Piping Sewage 
Electrical Conduit 
Fishing Boat Outriggers 
Stair Handrails 

Vent Stacks 


Stand Pipes 


Downspouts 
Cathodic Protectors 


Electrolytic Interruptors 


Pneumatic Conveying 


FABRICATIONS 


Plating fumes 
Hydrofluoric Fumes 

(Scrubber and duct) 
Meat Cutting Boards 
Spray Booths 
Roll Coverings 
Swimming Pool 

H,O Treatment 
Chicken Feed Troughs 
Gutters 
Plating Racks 
Electrolyte Diffusers 
Agitator 
Noise Dampeners 
Sinks 
Laboratory Table Tops 
Photographic Trays 
Etching Trays 
Pump Bodies 
Etching Machinery 
Tumbling Barrel Liners 
Plating Drums 
Loading Chute Liners 
Laboratory Fume Duct 
Laboratory Fume Hood 
Tanks & Tank Liners 


VAN-COR SOLVED THESE PROBLEMS BECAUSE IT IS: 


Chemical Resistant 


Light Weight 


High in Tensile Strength 
Low in Flow Resistance 


impact Resistant 


Dielectric 


Easily Installed 
A Thermal Insulator 


WRITE FOR INFORMATION AND NAME OF NEAREST D/STRIBUTOR 


INDUSTRIAL DIVISION OF. 


>OLONIAL PLASTICS. MFG. co. 


| | Subsidiary of THE VAN DORN IRON WORKS CO. — 


2685 EAST 79TH STREET 


CLEVELAND 4, OHIO 
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Economical switchboard 
instruments 


49 @ Ac voltmeters and ammeters 
feature low cost and accuracy, maker 
claims. New case design and reduced 
flange dimension (4%-in, square 
compared to 614x7 in.) cuts unit's 
cost. Scale length is 5.1 in. covering 
1806 degrees. Ammeter rating is five 
amp; voltmeter is rated 150, 300, 
500 and 600 v. — General Electrie 
Company 


just circle key numbers on the Reader Service 
card, poge 139, to get complete product story 


Steam-fired air-intake unit 


22 « Air-intake unit replaces air 
removed by operation of exhaust sys- 
tems, consists of single cabinet which 
houses a propeller fan and a steam 
coil. Four standard units provide 
4000- to 36,000-cfm capacity range. 

Unit can be installed with or with- 
out filters and distribution ducts, If 
tempered air is not required, leave 
out the heating coil. For high static 
applications or when external mount- 
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Zero leakage nuclear pumps 


Four BJ Liner-Motor Pumps Provide Primary 
Cooling for AEC’s SPERT-II1 Project 


High temperature, high pressure and high capacity performance with 
zero leakage are demanded of these four Byron Jackson Liner-Motor 
Pumps. Employed to handle pressurized water for primary coolant 
at the Atomic Energy Commission’s SPERT-III project near Idaho 
Falls, the 500 HP pumps are operating at 650° F, 2500 psig, and are 
rated at 5000 GPM with a total dynamic head of 350 feet. 

In building pumps to such critical requirements, BJ calls upon the 
engineering skills and manufacturing methods that have made Byron 
Jackson a leader in nuclear pumps for all types of reactors...station- 
ary, or portable. The success of BJ nuclear pump design is proved 
through the installation or specification of BJ Pumps on practically 
every major commercial reactor in the United States. 

BJ quality does cost less in the long run! 


Byron Jackson Pumps, inc. 
A Subsidiary of Borg-Warner Corporation 
Since 1872 P.O. Box 2017-A, Terminal Annex, Los Angeles 54, California 
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@ Most boiler drums are high — direct 
gages are far from operating floor. 

@ Obstructions often make gages hard 
to see — necessitate special equip- 
ment or frequent climbing to 
inspect, 

@ Remote gage saves thousanc:s of steps, 
hours of valuable time. Brings gage 
reading down to eye level at safe 
distance from boilers. 


Why Reliance 
EVE-HYE 


@ EYE-HYE assures perfect measurement, de- 
pendability and clear reading. 


@ All-hydrostatic principle — no mechanical 
parts — no adjustments on location. 


@ Reads in liquid, like a conventional gage, but 
easier, faster because of illuminated green 
indicating fluid. 


@ Oldest practical remote gage — 
over 13,000 in use — on land 
and sea. 


@ Economical special attachment 
actuates supplementary alarms, 
audible or visible, if desired. 


@ Available for either wall or panel mounting, 
new wide-visibility EYE-HYEs are made for 
any pressure range — up to 3000 psi. Also 
long window model for unusual liquid level 
variation — for tanks, heaters, etc. 


Write for catalog information on EYE-HYE 
for your boiler pressure, 


The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohio 


Reliance 
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ing is necessary, belt-drive duct fans, 
vane-axial and centrifugal blowers 
are available. -- Hartzell Propeller 
Fan Co 


Extra-heavy panel enclosures 


32 ¢ NEMA type 12 panel enclos- 
ures are designed to house electrical 
controls, for use as terminal boxes, to 
enclose machine-tool wiring and for 
other applications. Units give com- 
plete protection from dirt, oil, water 
and coolants, according to the manu- 
facturer. They’re made of heavy-gage 
sheet steel and are waterproof.—Key- 
stone Mfg Co 


Just circle key numbers on the Reader Service 
cord, page 139, to get complete product story 


Continuous silica-concen- 
tration analyzer-recorder 


80 ¢ Unit prevents dangerous silica 
concentrations in effluent water of de- 
mineralizer systems. Automatic chem- 
ical analysis system continuously re- 
cords silica concentration down to one 
part per billion. Complete automa- 
tion of demineralizer plants is pos- 
sible with on-stream system, says 
maker. 

Analyzer also can automatically 
signal an alarm, switch the system 
from one resin bed to another and 
activate automatic regeneration of 
the depleted bed. Unit will also con- 
tinuously record trace quantities of 
copper, iron, phosphate, chloride and 
other materials in the steam-water 
cycle.—-Technicon Controls, Inc 
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Fresh Water 


Announcing a new company 


combining 150 years of experience 


EIR CHICAGO BRIDGE designs and 

builds seawater distillation 
plants custom engineered to produce 
the lowest-cost fresh water for any 
given situation. 

This new organization combines 
the vast experience of two world 
renowned firms. G.&J. Weir 
Limited of Scotland has built more 


seawater distillation plants than all 
other firms combined. Chicago 
Bridge & Iron Company are leaders 
in the fabrication and erection of 
steel plate structures and process 
equipment operation on a world wide 
basis. 

The combined resources of both 
firms are available through Weir 


m the sea 


Chicago Bridge to produce the most 
thoroughly proven distillation 
plant. 

If you would like to consider sea- 
water distillation to provide fresh 
water for domestic use or high purity 
distilled water for industrial use, 
please communicate with us at 50 
Broad Street, New York 4, New York. 


Real growth opportunity for engineers experienced in the design of evaporating, steam power or processing plant fields. 
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Lists over 12,000 


PRECISION INSTRUMENT PARTS 
and ASSOCIATED COMPONENTS 
Available From STOCK! 


GEARS SHAFTS* COLLARS* CLUTCHES « 
BEARINGS COUPLINGS « DIFFERENTIALS 
«SPEED REDUCERS and many other Pre- 
cision Engineered Parts 

& Components. 


Send For Your 
Copy Today. 


PIC DESIGN CORP. 


Subsidiary of BENRUS WATCH COMPANY, Inc. 
477 Atlontic East Rockowoy, |! NY 


Babbitt 
istable SPROCKET 


—enables you to 
ADD PLANT AREA 


If re-aligning equipment 
will yield more working 
space, better production, 
lower costs—do it now. 
Save all space wasted for 
placing ladders to reach 
overhead valves. At the 
same time, convert Danger 
Zones to Safety Zones. 
Equip every overhead vaive 
wheel in your plant with 
Babbitt Adjustable Sprocket 
aims with Chain Guides. 
© They simplify pipe layout. 
© They fit any size valve wheel. 
* They are easy to install and 
operate. 
They, any valve from 
the fi 
They time and money. 
The first cost is the aly 
cost (no maintenance). 
© They are packed completely 
assembied (one to a carton), 
with easy-to-follow instruc- 
tions. 
A hot-galvanized rust proof 
chain 1s available for all 
sizes. 
Babbitt Adjustable Sprocket 
Rims with Chain Guide are 
carried in stock by most 
mill supply houses. Just 
phone your mill supply 
salesman, or contact us 


STEAM SPECIALTY CO. 


2 Babbitt Square, New Bedford, Mass., U.S.A. 
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accurate flow control 


VALVES 


* Inlet pressures up to 6000 psi 

* Pressure drops to 1200 psi 

* Temp. range —300°F to +2000°F 

* Sizes 1" to 108” in all ASA ratings 

* Closing speeds fast as 14 second 

*% Equal percentage flow characteristics for 


FISHER-CONTINENTAL 
Heavy Pattern 


BUTTERFLY 


WRITE FOR BULLETIN NO. 76 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa / Woodstock, Ontario / Rochester, England 
Direct Inquiries to: CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Penna. 
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Electrostatic-precipitation 
conversion unit 


33 ¢ Unit has silicon rectifier es- 
pecially for converting electrostatic 
precipitators now using mechanical 
rectifiers. Unit uses all existing 
equipment except rectifier motor, 
disk, shoes, suppressor elements and 
pedestal. You tie it with present ac 
connections and de switchgear dis- 
tributing rectified power. 

Rectifier has no moving parts—is 
cheaper than complete new power 
pack, says maker. Conversion is sim- 
ple, can be done in 6 to 8 hr.-Buell 
Engineering Co, Inc 


Just circle key numbers on the Reoder Service 
card, page 139, to get complete product story 


Start-stop system for 
power switching 


29 Automatic magnetically con- 
trolled start-stop system is specially 
designed for electric-power-switching 
operations at unattended facilities. 
Unit monitors both primary and sec- 
ondary power sources, performs all 
necessary switching for continuous 
power. 

Start-stop control automatically 
starts a diesel or gasoline-generator 
set when primary power is interrupt- 
ed. When auxiliary system reaches 
proper voltage and frequency value, 
control blocks out primary source and 
transfers load to auxiliary system.— 
Lumen, Incorporated continued 
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This boiler, built by Wickes Boiler Co. in 1875, operated satisfactorily for the next 31 years. 


When buying modern Boiler Equipment it pays to 
deal with an EXPERIENCED MANUFACTURER 


There is no substitute for experience. From the first pioneering days in boiler manufacture, years before the boiler pictured 
above was built, Wickes Boiler Co. has continued to be a world leader in the development of economical, efficient and depend- 
able steam generators. Today, Wickes builds steam generators in sizes to 500,000 Ibs. of steam per hour, for high or low steam 
pressures and temperatures and for all types of fuels and firing methods. 


A Wickes steam generator, custom engineered to exact generating requirements, is built to the highest standards of workman- 
ship, backed by over a century of boiler making experience. 


RECOGNIZED QUALITY SINCE 1854 + SALES OFFICES: Atlanta « Boston « Charlotte, N. C. + Chicage 
Cleveland « Dallas « Denver « Detroit « Houston « Indianapolis « Los Angeles e Memphis « Midland, Tex. 
Milwaukee « New Orieans « New York City « Oakland, Cal. « Philadeiphia « Phoenix, Ariz. « Portland, Ore. 
Rochester, N. Y. « Saginaw « Seattle, Wash. « Springfield, Ill. « Tulsa 


WICKES 


W IC K ES B O| LE R CO. DIVISION OF THE WICKES CORPORATION, SAGINAW 10, MICHIGAN 
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Thermal 
Efficiency 


Nicholson Thermostatic Steam Traps 


These traps are 
only a fraction of 
your steam equip- 
ment cost ... yet 
they can do a 
whale of a job in 
helping you to get 
full efficiency from that equip- 
ment even with varying pressures. 
Here’s how. 

Operating on a true balanced 
vapor-pressure principle, they dis- 
charge air, condensates and other 
non-condensables promptly, fully 
and intermittently. What’s more, 
the bellows is located where it 
belongs .. . at the trap top... 
so that when live steam enters it 
contacts the bellows the moment 


the discharging condensate falls 
below the top of the inlet pipe. 
Thus, there is a constant water 
seal to prevent loss of live steam. 
This, plus the fact that valves 
and seats are accurately lapped for 
sure, safe shut off assures you of 
full thermal efficiency from every 
pound of steam. Capacity? These 
traps have it . . . up to six times 
greater than ordinary traps. Also 
since there’s only one moving 
part .. . no links, pin, levers . . . 
your maintenance cost is next to 
nothing. 

Get maximum Thermal effi- 
ciency from your equipment. 
Specify Nicholson Thermostatic 
Steam Traps. Immediate delivery. 


W. H. NICHOLSON and COMPANY 
12 Oregon St., Wilkes-Barre, Pa. 
Offices in principal cities 


W. H. NICHOLSON and COMPANY 
12 Oregon St., Wilkes-Barre, Pa. 
Please send a copy of Catalog #400 
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Breakers give 
automatic transfer switching 


21 e¢ Unit assures continuous elec- 
trical service by using motor opera- 
tors with circuit breakers, maker 
says. If normal power is lost, auto- 
matic-transfer control system senses 
loss, starts up a 75-kw diesel-engine 
generator. When generator voltage 
reaches proper level, “normal” 
breaker opens and “emergency” 
closes to restore power to the build- 
ing. When normal power comes back 
on the line, “emergency” breaker 
opens, “normal” closes after 2-sec 
time delay. Unit is rated 70 to 800 
amp, to 600-v ac and 250-v de.— 
I-T-E Circuit Breaker Company 


Just circle key mumbers on the Reader Service 
card, poge 139, to get complete product story 


Shaft-mounted 
speed reducer 


58 e Unit produces 1-, 2- and 3- 
speed reductions for 4%4- to 12-hp 
range. Less than a foot in diameter 
and 4%4-in. wide, reducer is a space 
saver. 

All reductions are within the di- 
mensions of the pulley, inside the 
housing, providing for reductions 
from 2.52:1 to 76:1.—Hart Reduc- 
tion Pulley Company 


Thermocouple type 
temperature sensors 


51 © Sensors for use up to 4000 F 
are available cooled and noncooled 
to measure liquid, solid and gaseous 
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A status report: 
nuclear superheat...on schedule 


“Pathfinder” is the country’s first nuclear superheat 
power station under construction. It is being built by 
Allis-Chalmers for Northern States Power Company. 
Cooperating in research and development are nine other 
midwest utilities* and the Atomic Energy Commission. 

The above photo shows the containment, ‘turbine, 
water treatment and administration buildings. Con- 
struction is on schedule. 

The integral nuclear superheater will provide steam 
at 600 psig, 825 F. Other important design character- 
istics include a high power density — 46 kw per liter 
— and controlled recirculation — 60,000 gpm. 

Only Allis-Chalmers has experience in both direct- 
and indirect-cycle boiling water reactors, fast breeder, 
gas-cooled and process-steam reactors and fusion. In 
addition, A-C has long been a leader in such steam 
plant equipment as turbine-generators, condensers, 
pumps, valves and water conditioning systems. 

For more information about Allis-Chalmers facilities 
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and capabilities in the nuclear power field, talk to your 
nearest A-C representative, or write for Bulletin 
43B9541, Allis-Chalmers, Atomic Energy Division, 
Milwaukee 1, Wisconsin. A-1382 


*Central Electric and Gas Co. * Interstate Power Co. * lowa Power and Light Co. 
lowa Southern Utilities Co. * Madison Gas and Electric Co. * Northwestern Public 
Service Co. * Otter Tail Power Co. * St. Joseph Light and Power Co. * Wisconsin 
Public Service Corp. 


grates POWER COMPA 


Site of “Pathfinder” plant at Sioux Falls, South Dakota. 
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A closed pumping system for returning 
condensation from heating and proc- 
essing equipment under pressure di- 
rectly to boiler at temperatures only 15 
to 20 degrees lower than those at op- 
erating pressure. For plants using steam 
pressures between 50 and 250 Ibs. 
Cuts the cost of steam these eight ways: 


1. Cuts fuel costs 10% to 25% by com- 
pletely salvaging condensate and return- 
ing to boiler at 300 degrees or higher. 

2. Raises production with higher, more unl- 
form boiler pressure, higher tempera- 
ture stcam. 

3. Reduces use of raw make-up water 85% 
to 90%. 

4. Cuts maintenance on boilers, steam lines, 
traps and valves. 

5. Improves quality by permitting operation 
of processing units at peak efficiency. 

6. Cuts power used for pumping up to 75%, 
since system requires only 25 Ibs. 

7. Automatically maintains positive circula- 
tion without steam loss. 

8. Eliminates fiash steam waste. 

FREE BULLETIN! 


Write or wire for details and free Bulletin 
250. 


STICKLE STEAM SPECIALTIES CO. 
2265 Valley Ave. + indianapolis 18, ind. 


SINCE 1905 


Steam Traps © Feed Water Heaters 
Regulating and Reducing Valves 
Drainage and Boiler Return Systems 
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temperatures. They're made of re- 
fractory metals — oxidation-resistant 
coatings, magnesium and beryllium 
insulation and iridium, tungsten, and 
rhenium wires. Applications include 
measuring temperatures of after- 
burner exhaust gas, combustion proc- 
esses and flue gas.—Aero Research 
Instrument Co, Inc 


l4-hp motor 


36 Unit features improved _per- 
formance against fluctuating loads 
under full output conditions 0.5 bhp 
is available, maker says. Flywheel 
stores kinetic energy resisting tran- 
sient changes in torque. It reduces 
loop gain, is supplied for high re- 
sistance to torque changes. With 
flywheel fitted, acceleration is 1000 
rpm per sec. With flywheel removed, 
machine accelerates at 7000 rpm per 
sec—speed range is to 7500 rpm for- 
ward or reverse._-Servomex Controls 
Lid 


Just circle key numbers on the Reader Service 
card, page 139, to get complete product story 


Governor maintains 
steam-turbine drive speeds 


18 ¢ Control system maintains speed 
of steam-turbine line shaft drives to 
within 1/10% of any set speed 
throughout 10:1 range, maker claims. 
Governor does not have to change 
gears. 

Completely static governor, prime 
sensing element in control system, 
signals electric speed to electric hy- 
draulic converter. Converter’s oil- 
pressure speed signal operates stand- 
ard servomotor.— Westinghouse Elec- 


tric Corp 


FROM 
BOILER WATER... 


DEOXY-SOL 


Fairmount DEOXY-SOL, a solution of 
hydrazine, is a high efficiency oxygen 
scavenger designed especially for 
high pressure boiler water treatment. 


DEOXY-SOL removes oxygen, reduces 
oxides and raises pH of the conden- 
sate all at the same time... yet adds 
no solids. 


Stocks in Newark, N. J., Chicago, 
Ill., Los Angeles, Calif. Investigate 
its advantages for your system. Write 
for Bulletin BW. 


Fairmount 


‘CHEMICAL €O., INC. 
136 Liberty St. -New York 6. N.Y 
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HOW TO SLEUTH OUT THE TRUTH 
ABOUT EXPANSION JOINTS 


Case the joint (design, that is) 

Badger S-R Expansion Joints have: 1. Corrugations 
which assume ‘‘all curve’’ shape under pressure — 
low stress, long life. 2. Tubular rings allow flexing over 
more of corrugation height. 


“Weigh” the evidence 

S-R Joints have no bulky castings . . . weigh up to 50% 
less .. . diameter equivalent to pipe flange. Instalia- 
tion is easier, lighter supports required. 


Search for clues in fabrication methods 

Bellows are hydraulically formed to produce uniform 
corrugations with minimum thinning of material 
Quality controlied longitudinal weiding, no multiple 
circumferential welds. 


Remember to look for accessories 


Full line of accessories — including covers and liners. 
Easy to pick proper combination of model, type and 
accessories for any pressure, temperature, erosive or 
corrosive condition. 
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Pull an M.0. on the manufacturer's background 
Badger's 50-year experience includes development of 
first successful self-equalizing design for higher pres- 
sures, ternperatures. Badger has had more fabrica- 
tion and engineering experience in more different 
applications than any other manufacturer. 


Expansion Joints 


BADGER MANUFACTURING COMPANY 


230 Bent Street, Cambridge 41, Mass. 
Representatives in Principal Cities 


Close the case — buzz Badger 

See the Badgerman for expert help on your most 
exacting pipe expansion problems. He knows his 
business, your problems. Call or write today. 
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cooling: 


solution 


By trunk or by tower, evaporative 
cooling has proved its practicability. 
Contributing to the effectiveness of 
this method of industrial cooling is 
the Peerless vertical industrial serv- 
ice pump. Efficient, versatile and 
economical, the Peerless vertical 
pump offers optimum performance 
in all ranges, plus these extra value 
Peerless features: unitized pump- 
motor manufacture, for perfect 
alignment, increased pump dura- 
bility; improved suction manifolding 
for better water intake, less friction; 
advanced vertical turbine design for 
highest efficiency, maximum per- 
formance; designed-in flexibility of 
a modern pump, for easy adaptation 
for future system requirements. 


WRITE FOR ILLUSTRATED BULLETIN NO. B-505 


Putting Ideas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Peerless Pump Hydrodynamics Division 
Plante: LOS ANGELES 31, CALIFORNIA and INDIANAPOLIS 8, INDIANA 


Offices: New York: Atlanta; St. Louis; Phoenix; San Francisco; Chicago; Fresno; Los Angeles; Plainview 
and Lubbock, Texas; Albuquerque. Distributors in Principal Cities. Consult your telephone directory. 
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WHAT DO YOU LOOK 
FOR IN FORGED 
HEAVY WALL PIPE? 


DELIVERY GEARED TO PRODUCTION SCHEDULES? 


... Then you can buy from B&W with confidence. 
For whether you require large quantities or small, 
B&W deliveries are dependable and prompt. 

B&W has added a second draw bench to the line 
for production to meet your needs on time with 
availability of a wide range of fractional sizes and 
a selected range of standard pipe sizes in carbon, 


intermediate chromium and stainless steels. B&W 
specializes in matching the pipe to your job re- 
quirements, Why not get the full details about high 
quality B&W Heavy Wall Forged Pipe! Just write 
for Bulletin S-16. The Babcock & Wilcox Com- 
pany, Boiler Division, Barberton, Ohio. 


THE BABCOCK & WILCOX COMPANY 
BOILER DIVISION 
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By B G A SKROTZKI, Associate Editor 


Steom 
generotor 


] Practical Rankine cycle needs an array of auxiliaries that consume energy and re- 
duce the net work output of the plant. Engine and boiler have losses above ideal 


We figure ideal steam power-generating cycles so we can 


estimate how much practical cycles can be improved. Then 
we set up efficiency ratios to measure the difference. Here 


we learn... 


How to compare actual and ideal cycles 


The practical Rankine cycle needs 
many auxiliaries, each consuming 
energy. Fig. 1 suggests just a few of 
the more important. These reduce 
the net output W and so the thermal 
efficiency of the cycle. On top of 
this, none of the cycle machinery 
works as well as the ideal. So all 
actual losses are greater than the theo- 
retical, further depressing overall 
cycle thermal efficiency. 

Carnot comparison. While the 
Rankine cycle is a theoretical ideal, 
let’s not forget it’s not the best ideal. 
Carnot cycle still defines the best 
performance you can expect for given 
limits of heat added and rejected. 


Thermal effy = Lat (1) 
The Rankine ideal falls consider- 


ably short of the Carnot. Fig. 2 
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shows the T-S graph of an ideal Ran- 
kine cycle with heat addition at tem- 
peratures from 7, to T2 and heat re- 
jection of unavailable energy at 7. 

An ideal Carnot cycle would oper- 
ate with all heat addition at JT», the 
highest in the cycle. Fig. 3 shows 
how a Carnot cycle would compare 
with the ideal Rankine of Fig. 2. 
Both have the same 7, and the same 
Q,- The gray areas, of course, meas- 
ure heat added Q,. This is much big- 
ger for the Carnot cycle, but note 
that the additional Q, for the Carnot 
all converts to useful work W—dot- 
ted line in Fig. 3 shows the com- 
parison of the two W's, This makes 
the Carnot more efficient thermally. 

Advanced steam cycles we'll study 
later all strive to “square off” the 
T-S graph to approach Carnot ther- 


mal efficiency. We might ask again 
why an actual Carnot engine was not 
developed because of its superior 
theoretical performance. Most at- 
tempts in this direction showed that 
the engine would need an extraordi- 
narily long stroke to achieve per- 
formance. Practical factors so far 
have made it uneconomical to de- 
velop——but attempts under way might 
just be successful, eventually. 

Engine efficiency. Efficiency of 
the Rankine cycle depends largely on 
the performance of the engine. En- 
gine takes in steam with enthalpy 
H., converts some of the energy 
to work output W,, rejects the re- 
mainder to the condenser as enthalpy 
H,, of the steam. 

Mollier chart, Fig. 4, shows that 
ideally the steam would expand at 
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Ideal Rankine cycle has net W output 
that equals the difference of Q, and Q, 
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Ideal Carnot cycle with same T, and 
Q, of Rankine proves more efficient 


S 


4 Mollier diagram shows effect of en- 


gine efficiency on exhaust enthalpy 


3 


G Yj 


0 $ 
Irreversible 
Rankine engine increases the heat Q, 


expansion of steam in 


6 Pressure drop of steam from boiler to 
engine raises the unavailable heat Q, 


| Expansion irreversibility and pressure 
drop make Q, grow cumulatively 


S from state 2 to 
state 3. Then work ouput would be: 

= Hz Hy Btu per lb (2) 

But because of irreversibilities in 
the engine, all of this theoretical con- 
version is not realized and some in- 
ternal energy remains in the steam 
exhausting from the engine. Actual 
Hs, might be H, or H., ete, all 
higher than 

Actual performance depends on 
many practical factors of design and 
loading. To know how close a ma- 
chine runs to ideal we use the engine 
efficiency : 

—H;’ 
= 
where H, is ideal exhaust enihalpy 
of the steam and H/,’ actual exhaust 
enthalpy. Fig. 


constant entropy 


1 shows how engine 
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efficiency varies the expansion line of 
the steam on the Mollier chart. Note 
at zero engine efficiency that H, = 
H,.. This is a throttling process where 
all the energy remains in the steam 
while it flows to a lower pressure. 
Actual Rankine efficiency. Now 
let’s study what engine inefficiency 
does to a cycle’s performance. Fig. 5 
shows the T-S graph for an ideal 
cycle excepting the engine, which has 
an irreversible expansion (at  in- 
creasing entropy) from 2 to 3’. The 
ideal expansion would end at state 3. 
Here we assume that heat is re- 
jected reversibly at constant pressure 
in the condenser from state 3 to 
state 4. Area underneath measures 
the heat rejected Q,. Gray area under 
1-2 measures the heat added to the 
cycle Q,- Difference of the two areas 


measures net work output W. But 
since the two areas do not coincide 
on three sides, there is no net de- 
finable area as in the ideal cycle that 
we can label W. The actual VW is less 
than the upper gray area by the 
hatched area under 3-3’. 

As engine efficiency drops, the 
hatched area Q, grows and there is 
less and less net W produced. For 
zero engine efficiency, or pure throt- 
tling, H, = H;’ and Q, would be 
equal to the gray area and, of course, 
W = 0. This drops cycle thermal 
efficiency to zero. 

Steam - pressure drop. When 
steam flows from steam generator to 
engine inlet, it must overcome the 
friction and so drops in pressure. 
Pressure drop causes a loss in cycle 
thermal efficiency. In Fig. 6 we have 
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COMPARING CYCLES continued 


Q Ideal energy-flow diagram shows net ¥ 
output left after required cycle uses 


Actual energy flow shows losses up the 
siack and greater inherent plant loss 


steam leaving the steam generator at 
state 2. It drops in pressure to state 
2’. Since this is a throttling process 
(usually with no heat loss) H,’ = 
Hy», there is a slight drop in temper- 
ature too. If the steam expanded in 
an ideal engine it would exhaust with 
enthalpy H;’. This is larger than the 
ideal enthalpy H; when steam ex- 
pands from the steam generator out- 
let at state 2. Q, increases and the 
pressure drop lowers thermal effi- 
ciency of the cycle. 

Fig. 7 shows the combination of 
pressure drop and irreversible expan- 
sion in the engine. Each acts inde- 
pendently on cycle efficiency—the ef.- 
fects of both add add together, rais- 
ing Q, and correspondingly subtract- 
ing from net output W. These graphs 
show the need for careful design to 
achieve acceptable thermal efficiency. 

Actual efficiency. For design 
needs, the theoretical efficiency is first 
computed and then efficiency factors 
applied to estimate actual perform- 
ance. As we learned in the last part, 
theoretical thermal efficiency of the 
Rankine cycle can be figured as: 


Q. 0, 

_, 

(4) 


In equation 3 we have the engine 
efficiency e.- But if we have a sub- 
stantial pressure drop as in Fig. 7, 
the equation would have to be used 
with the understanding that while 
H.! = Hz, the ideal expansion ends 
at H,’ as in Fig. 7 and not at H3. 

As Fig. 1 shows, there is additional, 
auxiliary energy consumption that 
must be accounted for to arrive at 
overall cycle thermal efficiency. Also, 
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the steam generator does not get all 
the energy it releases by chemical 
combustion into the working fluid. 
Much of the energy loss disappears 
up the stack to atmosphere. The ra- 
tio of energy transmitted to the 
working fluid to chemical energy in 
the fuel is boiler or steam-generator 
efficiency: 


H.-H, 0. 


where 

= boiler efficiency, decimal 

H. = enthalpy of steam leaving 
boiler, Btu per lb 

H, = enthalpy of feedwater en- 
tering boiler, Btu per lb 

F = |b fuel burned per Ib steam 
evaporated 


HHV = higher heating value of 
fuel, Btu per Ib fuel 

Transposing equations 5 and recog- 
nizing that the fuel energy input per 
lb of working fluid is the overall 
cycle input, we get, in Btu per lb 
steam: 

Station input = Q,/e, (6) 

Then if we let W, represent all the 
auxiliary energy consumption of the 
plant cycle we can figure overall ac- 
tual thermal efficiency for a plant as: 


eW.-W, 


Q./e» 
ily H, ) /ey 
To convert the efficiency from a deci- 
mal to percent, multiply by 100. 

We can compare energy flow for 
ideal and practical cycles as in Fig. 
8 and 9. In Fig. 8 the ideal input 
Q, loses its major portion to unavail- 
able energy Q, and a small part WV, 
goes to run the feed pump. This 
leaves W, net output of the cycle. 


e’ 


(7) 


furnace flame ond gos 


Availability 
Joss in furnoce 
ond steam 
generator 
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High temperature drop in bolier fur- 
nace offers big cycle-efficiency gain 


Fig. 9 diagrams flow for a prac- 
tical cycle, where plant input Q,/e, 
is diminished by the boiler losses 
(mostly stack loss) Q, to leave Q,, 
energy entering the steam. In turn 
Q, is disbursed to unavailable energy 
Q, and auxiliary work W, leaving 
net output W. In the actual cycle 
Q, and W, are larger than in the 
ideal by the amount caused by ir- 
reversibilities of actual equipment. 

Availability loss. Since we re- 
lease our input energy in the form of 
high-temperature fire the Rankine 
cycle has more-serious basic losses 
than we have studied so far. True 
temperature of energy addition is at 
fire temperature in the furnace and 
may range from 2000 F upward. But 
metal limitations in strength and eco- 
nomics keep most practical steam 
temperatures to about 1050 F; 1200 
F is considered highly experimental. 

Fig. 10 suggests the great loss we 
take in availability when tempera- 
ture drops from fire to working fluid. 
At the low end of the cycle we do 
pretty well — temperature difference 
of about 10 F to transfer Q, from 
steam to cooling water cannot be 
much improved. 

Next month we start studying ad- 
vanced steam power cycles. 
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KNOX LEE POWER PLANT SOUTHWESTERN ELECTRIC POWER COMPANY 174,000 kw—4 Units 


ower in 
the Southwest... 


The reliable power supply from Southwestern Electric Power 
Company has been a big factor in the growth of the territory it serves, 
consisting of sections of Louisiana, Texas and Arkansas. The FULL COLOR BROCHURE out- 
Knox Lee Power Plant, one of the company's four major een ere poten 4 
generating stations, was the first to use pressurized gas-fired 
boilers, a practice which since has gained general acceptance in the 
industry. Two units of 100,000 kw each were completed in 1959 at the 
company's Lieberman and Arsenal Hill plants, and a 160,000 kw unit 
is now under construction at the new Wilkes Station. SARGENT & LUNDY 
ENGINEERS 


140 SOUTH DEARBORN STREET, CHICAGO 3, ILLINO!IS 
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HIGH SPEED PLYWHEEL 
TYPE tee, TYPE 


NOW! THE COUPLING WITH THE 4-WAY FLEX 
IN TWO NEW TYPES — HIGH SPEED AND FLYWHEEL 


\ 
STANDARD 
TYPE 


THE 4-WAY FLEX OF PARA-FLEX 


TAKES 
ANGULAR MISALIGNMENT 


TAKES 
END-FLOAT TORSIONAL VIBRATION 
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Industry asked for this—and here 
it is! Dodge Para-flex, the unique 
coupling that swallows up misalign- 
ment, is now available for high speed 
applications, and for high torque at either high or low speed. 
The new Dodge High Speed Para-flex is specially designed for operation 
with motors and internal combustion engines that turn up to 5230 rpm, 
The new Flywheel Para-flex, with the same capabilities, has a flexing 
element that bolts directly to the flywhee! of internal combustion engines. 
Like the Standard Type (with capacities up to 2000 hp at 1080 rpm) these 
new Para-flex Couplings feature a modern, tire-like flexing element that 
handles angular and parallel misalignment, end-float (or any combination) 
and absorbs torsional vibration. The amazing performance of Para-flex 
Couplings is a matter of record in thousands of installations. 


Ask your Dodge Distributor—or write us for new technical bulletin. 


DODGE MANUFACTURING CORPORATION 
3200 Union Street, Mishawaka, Indiana 


of Mishawaka, Ind. 


CALL THE TRANSMISSIONEER — your local Dodge Distribu- 
tor. Factory trained by Dodge, he can give you valuable help 
on new, cost-saving methods. Look under “ Dodge Transmis- 
sioneer” in the white pages of your telephone directory, or 
in the yellow pages under “Power Transmission Equipment.” 
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AMBERLITE? ION EXCHANGE RESINS 


aid production of cracking catalyst 


The Mobil Oil Company Refinery at Paulsboro, N.J., 
is a volume producer of catalysts for its Thermofor 
Catalytic Cracking process. To provide water for 
catalyst and desiccant manufacturing, Mobil runs 
1,492,000 gallons of Delaware River water daily 
through filters and then a two-bed deionizing system. 
The treated water is used to prepare chemical solu- 
tions, and to wash catalyst beads in one of the final 
processing steps. Water purity is important, since 
contaminants could affect the chemical behavior of 
the catalyst. Mobil’s anion exchange units use 
AMBERLITE IR-45. In over 5 years of service, each 
cubic foot of this anion exchange resin has treated 
more than 1,500,000 cubic feet of water. Mobil Oil 
was one of the pioneers in using ammonia to regen- 
erate AMBERLITE IR-45 in a commercial installation. 
Switching from caustic soda to ammonia regenera- 
tion reduced rinse time as much as 63 percent and 
cut operational costs substantially. 


Other fields in which Rohm & Haas ion exchange 
resins give efficient service include chemical process- 
ing, recovery of metals from ores and waste streams, 
drug manufacturing, food processing and deionization 
of boiler water for power generation. Write for a 
copy of a recently published paper on ammonia regen- 
eration of a weakly-basic anion resin. Also ask for our 
24-page booklet, Jf You Use Water. 


~ 


Anion exchange units at Paulsboro Refinery, Mobil Oi! Co 


Chemicals for Industry 


ROHM HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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h | } | ; Name your problem, and there’s a Corning 
C () R | Industrial Glass Product to fit it. They're 
stocked locally, too, by most industrial dis- 

tributors and mill supply 

| | \ | 1) | S | R lA] houses. Carefully engi- 
a neered, they are designed 

to withstand temperature 

€ | A S S WAR change, mechanical 
shock, corrosion, and ev- 

ery hazard they'll be exposed to. 

()R \ R You've a wide selection, too. 
Sight glasses, for example. 

They're made for temperatures up to 500°F, pressures up to 300 psi. But don’t wait 

Fi OB for emergencies to threaten production, create unnecessary down time. Stock up 
with replacements now . . . at least three for each installation. Then you'll be sure. 


Lubrication inspection 


CORNING STANDARD 


Furnaces, reactors, 


pressure vessels 


PYREX® Sight Glasses 


Macbheth® Flat Glasses 
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Facts you should have file 
under “savings” 


(File this page, send coupon now ) 


Whether your company will talk new stoker next month 
or three years from now, your review of stoker perform- 
ance will not be complete without the facts on AE 
Vibra-Grate Stokers and the outstanding savings assured 
with the exclusive Vibra-Grate design. 

The AE Vibra-Grate Stoker is the only stoker which 
combines the maintenance-savings features of water 
cooling and the high-efficiency features of a vibrating 
grate and controlled zone undergrate air. 

Operating reports from some of the country’s most 
cost-conscious companies now using Vibra-Grate Stokers 
are nothing short of phenomenal. 

For example: A 40.000 |b boiler fired by a Vibra-Grate 
Stoker at 8. C. Johnson & Son (makers of Johnson Wax 
Products) has never had an unscheduled shutdown 
since the stoker was installed in October 1954. Coal 
savings have averaged 919 tons per year. There has been 
no trouble with clinkers or coking coals. Total repair 
costs for the first five years, when 34,962 tons of coal 
were consumed, were only $188. A hair over 4 cent 
per ton of coal! 

For example: At Spaulding Fibre Company, two 
Vibra-Grate Stokers have saved 2000 tons of coal in 
two years, compared with other stokers in the same 
plant. Average evaporation on one unit is 10.6 Ib of 
steam, 10.8 on the other, using coals having an average 
Btu value of 13,173. The company writes, “... effi- 
ciency and operating economies far in excess of the 
manufacturer's guarantee and our highest expectations”’. 
For example: Savings of $300 a day are reported 
by a major textile manufacturer. In this instance oil 
fired boilers were replaced by a 70,000 lb/hr Vibra- 
Grate Stoker. The unit is operating at 80.7% efficiency, 
even though the boiler has no heat recovery equipment. 
For example: An old 40,000 lb/hr boiler was restokered 
with a Vibra-Grate for Edgewood Division, Pilgrim 


State Hospital, Brentwood, Long Island. Savings are 
averaging 8 tons of coal per day. 


Highest efficiencies anywhere 
Because the AE Vibra-Grate Stoker design is completely 
different you get a range and combination of advan- 
tages not possible with any other stoker. 


The vibrating grate (A) insures compact distribution 
of fuel, and elimination of holes and light spots. Thus, 
the stoker can handle low or high volatile bituminous 
coal, as well as lignite and semi-anthracites— wet or dry. 
Water-cooled grate (B) permits use of gas or oil fuels, 
singly or in combination with coal. Clinkering and coking 
are minimized, grate maintenance is virtually nil. 
Individual control of combustion air in separate wind 
box zones (C), plus over-fire air system, eliminates 
smoke at both high and low steaming rates. There is no 
need for a dust collector. Ashes can be removed by 
conventional systems. 

The complete Vibra-Grate story is covered in our new 
catalog S-546-A. Send for your free copy now, so all the 
Vibra-Grate facts will be available when you need them. 


AMERICAN ENGINEERING COMPANY Division of United Industrial Corporation 
Wheatsheaf Lane & Sepviva St., Philadelphia 37, Pa. 


American Engineering Company Division of United Industrial Corporation 
Wheotsheaf Lane & Sepvivo St., Philadelphia 37, Pa. Dept. S-100 
[] Please send new catalog [") We would like to discuss our stoker needs. 
on Vibra-Grate Stokers Please hove a representative call. We 
understand there will be no obligation 


ALL NEW 


Complete Vibra-Grate 
story in 16-page cata- 
log. Includes specifica- 
tions, operating and 
efficiency data. Mail 
coupon for your free 
copy now. 
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Marmy cools 


“Bitcewater on blueprints,” roared Marmaduke Surfaceblow, 
stepping into his khaki boiler suit and zipping it up quickly 


some hotheads 


**Mr Wentz is on the phone again, 
Mr Bailey,” chirped Gloria Simp- 
son, sticking her pretty blonde head 
into her boss’s office. “He sounds as 
if he’s still simmering.” 

“OK, Ill talk to the cranky old 
hash slinger,” answered the field en- 
gineer, reaching over a stack of blue- 
prints for his phone. 

“Lissen, Herr Bailey,” a foreign 
accent sputtered over the wire. “Vat 
you are drying to do—serve up mine 
customers mit sauerkraut yet? Iss 
92 degrees outside but maybe a hun- 
dred in diss air-conditioned—humph 
—dining room. You waiting for win- 
ter to make mit dat cool air yet?” 

Fred Bailey was on the griddle and 
he knew it. The shiny new air-termi- 


nal building had been completed and 
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opened several weeks before. It was 
the latest thing in terminals and the 
pride of the city. Efficiency, order 
and comfort had replaced delay, con- 
fusion and the shabbiness of the old 
terminal. Long ticket counters, au- 
tomatic baggage-handling conveyors, 
telescopic loading ramps, a huge 
comfortable waiting room, stores, 
lunch counters and an ornate dining 
room and cocktail bar had a relaxed 
and even a posh atmosphere. 

There were seven 50-ton capacity 
air-handling units scattered about in- 
side acoustical hung ceilings. Each 
was supplied with chilled water from 
a central system. Six of the units 
were working perfectly but the one 
in the main dining room just 
wouldn’t cool. And that was one of 


the most-popular spots in the proud 
new terminal these hot summer days. 
From the day it opened, the dining 
room was constantly jammed with 
customers — and they always left 
blowing off steam, thus adding to the 
cooling load and compounding the 
problem for all concerned. 

“I'll send a man over on the 
double, Mr Wentz,” promised Fred 
Bailey, nervously lighting a cigarette 
as he hung up. 

“Gloria,” he called to his secre- 
tary, “will you get Tom Barber in 
here as soon as he shows up?” 

Ten minutes later tall, lanky Tom 
Barber walked into the field-engi- 
neer’s office. Tom was a good-na- 
tured, clean-cut, likeable young man. 
He had a degree from a leading en- 
gineering school and had tried to get 
into the design section of the city’s 
engineering department. But Fred 
Bailey needed a man just then to 
head up maintenance. He thought a 
few years of experience coming face- 
to-face with practical problems would 
do Tom plenty of good. His reason- 
ing was right, but not for Tom. What 
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detect and continually record... 


SILICA 


concentration down to 0.001 ppm 


with the TECHNICON® 


A field-proven system . . . over 1500 AutoAnalyzors are 
now automating routine wet-chemistry analyses in plants and 


laboratories throughout the free world . . 


. analyzing up to 


60 repetitive samples per hour and monitoring on-stream 


continuously. 


“Detects other trace elements too, e.g.; iron, copper, sugar, 
chloride, phosphate, etc. A total of 60 fully-automatec! determi- 
nations now possible, more are coming. 


Send for your free abstract method kit ond brochure AKB today 


TECHNICON CONTROLS, INC. 


RESEARCH PARK 


* CHAUNCEY, N.Y. 
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et yourself a 
pat on the back 


How? By reducing boiler blowdown 
through accurate continuous control... 
By reclaiming over 85% of the heat from 
that blowdown .. . By installing the 
tem that needs no maintenance, 
ows the savings on a thermometer 
panel, needs less than three square feet 
of floor space ... By installing a Mad- 
den Continuous Blowdown and Heat 
Recovery System. To get all the facts 
write for a copy of Bulletin 150. The 
Madden Corporation, 1345 Jarvis Ave., 
Chicago 26, Ill. 
circle 291 on Reader Service card, p 139 
180 


YOUR POSTMASTER SUGGESTS: 


Avoid the Last Minute 
Christmas Holiday Rush! 


MAIL EARLY !! 


“For Distant Out-of Town Points, 
Mail by December 10, 1960” 


“For Delivery in Your Local Area, 
Mail by December 16, 1960” 


Marmaduke 
__.. Begins on page 178 


Bailey had not thought of was that 
some of our brightest engineers sim- 
ply aren’t cut out for maintenance, 
just as some of the most ingenious 
maintenance men can never get their 
teeth into design work. Tom was 
what the practical boys referred sar- 
castically to as a “paper jack”—al- 
though he was a very gocd paper 
jack. But he wouldn't make a trouble 
shooter in a coon’s age. 

“Wentz called again,” explained 
Bailey without looking up from a 
pile of specifications. “You've been 
on that terminal job now for two 
weeks. I don’t blame him for blow- 
ing his fuse. After all, he’s shelling 
out plenty of clams for a cooled space 
and he hasn't had it.” 

“That job’s a real bastard—driving 
me nuts, too,” confided Barber, eas- 
ing his immaculately dressed self into 
a chair. “Can't understand it. The 
other six units are perfect. I've 
checked that haywire system in the 
dining room 17-dozen times. I've 
gone over the drawings and even 
checked them against the others. But 
I still can’t find the bugs.” 

“How about the manufacturer?” 
asked Bailey impatiently, “can’t he 
straighten it out?” 

“Their man checked the controls 
for that unit again last Monday, said 
they were hooked up according to 
Hoyle,” replied Barber hopelessly. 
Then he added as an afterthought, 
“And yesterday | had the piping con- 
tractor look it over. He claimed the 
system was installed according to 
the plans and he couldn't waste more 
time on that job.” 

While Bailey was staring over the 
head of his young maintenance as- 
sistant, wondering about the next 
move, a short beefy man barged into 
the office. Brushing aside Bailey's 
weak “Good morning, boss,” he 
started to rave. 

“You're sure cooking with high- 
test gas, Bailey,” he blurted. “I just 
stopped off at the airport dining room 
for breakfast and | got a Turkish 
bath. That place is hot enough for a 
crematory. I don’t see how Wentz 
and his employees stand it—especial- 
ly the kitchen mechanics.” But be- 
fore Bailey could answer, his corpu- 
lant boss added, “don’t forget he 
wore a battered grey bowler perched 
on one side of his unruly hair. A 
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; PRESSURE SEAL 


Performance makes 


Keeping modern industry's constantly mounting tempera- 
tures and pressures in check demands rugged, dependable 
controls. Powell Pressure Seal Valves have proved equal to 
this task in more than 10,000 installations the world over. 
Precision-built, precision-tested, leak-proof, with many 
exclusive design and construction features—Powell Pres- 
sure Seal Valves are available in gate, globe, angle and 


check patterns for 600 to 2500 W.P., and special working 
pressures upon request. Many are in distributor stock or 
factory stock for quick delivery. 

If you have a flow-control problem involving high tem- 
peratures and high pressures, your nearest Powell dis- 
tributor has the solution. Talk to him. Or call us direct for 
complete information and illustrated literature. 


Powell... werld’s largest family of valves 


THE WM. POWELL COMPANY ¢ DEPENDABLE VALVES SINCE 1846 ¢ CINCINNATI 22, OHIO 
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SAVE SPACE and 
REDUCE COSTS 


with 


VERTICAL 
END-SUCTION 


Capacities to 1800 GPM 


a7/ | Heads to 320 Feet 


This close-couple, vertical mounting design provides the 
extreme compactness that is so important for the many 
applications where space allocation is critical. Flanged 
suction mounting cuts piping costs by direct mounting 
_to tank. Separate foundation arrangement is eliminated 
along with any alignment problems. Optional discharge 
arrangement permits the most simplified installation. 
The many desirable features of the Horizontal End 
Suction Pumps are retained... motor and rotary as- 
sembly easily removable without disturbing the suction 
or discharge piping ... low NPSH ... smooth quiet oper- 
ation. Available in vertical base mounting design as well 
as close coupled or flexible coupled horizontal models. 


WRITE TODAY FOR BULLETIN 
AURORA PUMP ouwision 


THE NEW YORK AIR BRAKE COMPANY 4 


UMPZ WOOO LOUCKS + AURORA, ILLINOIS 
LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 
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Marmadu 


Beyins on poge 178 


state-legislature banquet slated for 
the dining room next Thursday eve- 
ning. if you don’t desuperheat that 
fancy beanery by then, the mayor’ll 
hand me my head on a silver platter 
for sure.” 

Ten minutes later Barber left the 
office with a batch of blueprints and 
instruction pamphlets under his arm. 
A half-hour later he arrived at the 
airport and entered the dining room 
with one of the termina!’s mainte- 
nance mechanics at his heels. As the 
mechanic checked everything, Barber 
comfortably directed the operations 
from a corner table, leaning over his 
blueprints as he chain-smoked ciga- 
rettes and gulped down cups of black 
coffee. By the end of the day the 
swanky dining room was still siz- 
zling hot, the customers were still 
wilted and squawking and Mr Wentz 
was still threatening to sue the Mu- 
nicipal Terminal Association for leas- 
ing him a furnace instead of an air- 
cooled space. 

By Wednesday morning, just one 
day before the big party, pandemo- 
nium had broken loose around the 
new terminal. The building staff had 
been alerted to put their best foot for- 
ward for the legislature’s inspection 
and to have things shipshape. Plan 
was for the inspection party to make 
a grand tour of the building, then end 
with a banquet in the main dining 
room that evening. There the mayor 
would represent the city and the gov- 
ernor would say a few kind words in 
behalf of the state. 

At 11 am on that Wednesday, the 
thermometer clung to 94 deg outside. 
Mr Bailey, the Municipal Terminal 
Association's superintendent of build. 
ings, the air-conditioning contractor, 
the machinery manufacturer's guar- 
antee man and Tom Barber all de- 
scended upon the dining room like 
a horde of sailors let loose on a trop- 
ical island after a long voyage. Mr 
Wentz, the restaurateur, was there 
too—and everyone knew it, including 
the slightly wilted customers. 

About the time Wentz started waving 
his fat arms and shouting loud enough 
to be heard outside on the runways, 
a husky 6-ft 4-in. character brusque- 
ly entered the dining room. His 
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Cost-cutting step taken 26 years ago 
still paying off at Hamm Brewery 
—they chose NONPAREIL Turbine Oil 


Situation: In 1934 the Theo. Hamm Brewing Com- 
pany installed two 1,000 kw. turbines. The brewing 
firm wanted to be sure there would be no down- 
time due to failure of the lubricant. Neither did the 
company want to spend time checking the oil’s per- 
formance or adding new oil to sweeten the old. 


What was done: Brewery management followed the 
advice of the Standard Oil lubrication specialist. 
They installed Nonparem Turbine Oil, the only oil, 
then as now, that carries with each fill a life-of- 
turbine guarantee. 


What has happened: In 26 years since the turbines 
were put in service there has never been any down- 
time due to lubrication problems. In 1947 a 2500 kw 
turbine was added to the system and another 3000 
kw. unit was put in service in 1953. These, too, have 
used Nonparett Turbine Oil with the same results. 


What you can do: Get the full story on Nonparem 
Turbine Oil frora the Standard Oil office near you in 
any of the 15 Midwest and Rocky Mountain states. 
Or write Standard Oil Company (indiana), 910 South 
Michigan Avenue, Chicago 89, Illinois. 


Quick facts about NONPAREIL Turbine Oil 
e Will not permit formation of harmful acids 
e Will not permit formation of sludge or oil varnish 


e Will maintain good demulsibility or water separating 
characteristics 


e Has high resistance to foaming 
e Contains adequate rust inhibitor 


You expect more from | STANDARD ) and you get it! 


Hamm Brewing Co. assistant chief 
engineer Steve Wappel and Stand- 
ard’s Dick Anderson discuss recent 
oil analysis. Dick Anderson knows 
his way about an industrial power 
plant. He’s been providing custom- 
ers with technical service on lubri- 
cation for five years. Dick has an 
engineering degree from the Uni- 
versity of Minnesota and has com- 
pleted the Standard Oil Sales 
Engineering School. 
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Where 
in your plant 
can a /-second 
power loss 

mean 


DAMAGE? 
DOLLARS? 
DANGER? 


A certain arug manufacturer has 
only 7 seconds to live in case of power fail- 
ure. In areas where powders are pressed 
into pill form, special ventilating fans are 
a critical part of the manufacturing opera- 
tion. Power failure that would stop the 
fans for even 7 seconds would raise the 
dust level to the point of spontaneous ex- 


Condec’s UPS (Uninterrupted Power 
Supply) eliminates this problem com- 
pletely because it provides power with- 
out interruption, full voltage restoration 
in 1.5 milliseconds. Frequency is main- 
tained within 1% age operation, 
within 3% in transition. Synchroniza- 
tion is automatic, operation is unat- 
tended. Units from 5 to 200 kw. 


Where UPS can heip you 


Wherever your manufacturing de- 
pends on power, Condec’s UPS wipes 
out the hazards of danger, damage or 
dollars that can be caused by even 


POWER EQUIPMENT DIVISION 


8680 CANAL STREET - 


Power with absolutely no interruption 


l-second power losses. For more information, or a free demonstration at our plant, write or call 
Mr. Frank Cesario, Consolidated Diesel Electric Corporation; telephone DAvis 5-2261. 


CONSOLIDATED DIESEL 
ELECTRIC CORPORATION 


STAMFORD, CONNECTICUT 
15519 LANARK STREET + VAN NUYS, CALIFORNIA 


plosion . . . wreck buildings, demolish 
equipment, destroy human lives. 

While most manufacturers are not faced 
with this multiple extreme, any company 
whose operation is even partially auto- 
mated faces this truism: Power loss for 
even a few seconds spells damage, 
danger and dollars. 


Member 
of The Condec Group 


Marmaduke 


Begins on page 178 


flashy checkered vest screamed for 
attention from beneath his shiny 
blue-serge jacket. Barging over to a 
table he dropped his handbag on the 
floor as he anchored himself firmly to 
a modernistic, streamlined chair. 

“Stand by to abandon ship!” he 
suddenly thundered, jumping up. 
“What is this, the Black Hole of Cal- 
cutta?”’ He yanked a small face towel 
marked Hotel Hilton out of his hip 
pocket and started wiping the per- 
spiration from his leathery neck and 
face as he listened to Wentz’s broad- 
casting near his table. 

“Ach yah, while you shmardt guys ’ 
fiddle mit dat air-conditioning system 
da beoples come in and don’t even zit } 
down. Den dey schoodt out again. | 
haben’t seen enough gelt to pay mine 
rendt or mine help. Und even Franze, 
mine Choiman chef, quitted me. . . .” 

“My name’s Marmaduke Surface- 

blow,” rasped the muscular gent as 
he navigated over to the unhappy , 
group after listening a few minutes. 
“I’m a human bloodhound when it ’ 
comes to sniffing out air-conditioning 
troubles. While sailing to every cor- 
ner of the globe, from Chattanooga 
to Baghdad, as a marine engineer, 
I've resurrected all kinds of beatup 
machinery that was given up for 
dead. I'll be happy to make a stab at 
turning this Death Valley into a wind- 
kissed South Seas paradise. But it'll 
cost you 300 iron men, and cash on 
the hatch covers at that.” 

For a second everyone was too 
dumfounded to utter a sound. Then 
the super spoke up. “That's a lot of , 
cabbage to shell out for a little cool 
air.” 

Marmaduke yanked a huge gold 
watch out of his vest pocket by its , 
heavy chain, snapped open the lid 
and bellowed. “My plane shoves off 
in exactly 46 minutes. I never quib- 
ble. If I don’t deliver the freight 
you'll still have your money and your 
Sahara desert. So what is it, full-speed 
ahead or stop?” He snapped shut 
his watch. 

“That’s a deal,” blurted the super 
quickly, as the bright light of logic 
suddenly penetrated his skull. “You've 
got us going over Niagara without a 
paddle so let’s see you get that South 
Sea breeze blowing.” continued 
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FISHER 


NODULAR IRON CONTROL VALVES 
save up to 23% over cast stee/! 


Fisher control valves are now available in high- 
strength Nodular (ductile) Iron bodies, that do the 
same job as steel valves... for up to 23% less! 

Nodular Cast Iron has higher yield strength than 
steel. When overpressured, a Nodular Cast Iron valve 
will continue to operate satisfactorily without distor- 
tion, at a higher pressure, than a similar steel valve. 

Ability to resist thermal shock compares favorably 
to steel. Nodular Cast Iron valves have been tested 
successfully at three times their rated pressure and 
their corrosion resistance is as good and generally 
better than cast iron or carbon steel. 

Effective in temperature ranges of -20°F. to 
+650° F. and pressures up to 1,000 psi. Shock or 
impact characteristics are comparable to steel. Has 
more resistance to scaling in air at high temperatures 
than ordinary cast iron or plain carbon steel. 


Would you like more information about this alloy? 
SEND FOR TECHNICAL PAPER TM-5 


COMPARISON OF MECHANICAL PROPERTIES 


Cast iron | Nodular iron | Cast Stoot 
port globe bodies, ASTM A126-B | ASTM A395 [ASTM A2i6-WCB 


Ena mm Screwed, ASA raised face or RTJ 150 to 600 Tensile Strength, PSI] 31,000 Min. | 60,000 Min. | 70,000 Min. 


Plug Style—Top and Bottom guided, V-Pup or Throttle Plug. Yield Strength, PS! 45,000° Min. | 36,000 Min. 

Pressurs- Temperature Ratings— Pressure 80% of correspond- 
ing steel flanges at a gven temperature with maximum Gage NiL 
pressure up to 1,000 psi and maximum temperature 650° F. 


Minimum Temperature— Minus 20° fF. pte of Elasticity, 


12—20x10 


ANYWHERE IN THE WORLD. CHANCES ARE ITS CONTROLLED $Y... 


GOVERNOR COMPANY 


/ Woodstock, Ontario / Rochester, England 
VALVE BION: CONTINENTAL EQUIPMENT CORAOPOLIS, PA. 


SINCE 1880 
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Fst heating . . . low operating cost . . . water tube boiler efficiency and dependability 
—these are key features of the International COMPAK Generators at the Silver Spring, 
Md. plant of Vitro Laboratories, a division of Vitro Corporation of America. 


These fully automatic package units respond instantly to changing load demands— 


a big plus advantage of International water tube design featuring rapid and directed 
internal water circulation. 


Learn the true value of International boilers, where . . . “a little more buys a lot 
more” in dependability, economy and long life service. 


GET THE FULL DETAILS FROM YOUR 
INTERNATIONAL DISTRICT REPRESENTATIVE 
OR WRITE FOR BULLETINS 600 AND 1400 TODAY 


THE INTERNATIONAL BOILER WORKS CO. 


930 SPRUCE STREET EAST STROUDSBURG, PA. 
Stee! Firebox Heating & Power Boilers « Low & High Pressure Water Tube Package Boilers © Inter- 
national-LaMont Forced Recirculation Generators ¢ ASME Code Pressure Vessels & Welded Products 
BORER 
SINCE 1886 
Manufactured and sold in Canada under agreement with CANADIAN VICKERS LTD. Montreal, P. Q. 
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Marmaduke 


Begins on page 178 


“Here are the blueprints,” piped 
up Tom Barber, helpfully extending 
a roll of plans to the stranger. 

“BILGEWATER on prints!” roared 
Marmy in his foghorn voice. “Aboard 
ship we shoot trouble by lifting floor 
plates and crawling through bilges to 
trace out our lines. I got my trouble- 
shooting gear right here in my hand- 
bag.” With that he plopped his 
leather bag on the table, unrolled a 
worn khaki boiler suit and stepped 
hastily into it before any comment 
could be made, He reached into his 
bag, pulled out a long, shiny flash- 
light and zipped up. “Now, matey, 
chart the way to that hung ceiling,” 
he barked. The young maintenance 
engineer seemed frozen for a second, 
then as automatically as a robot he 
made a beeline for the kitchen. 
Marmy followed. There he climbed 
the wall ladder shown him and quick- 
ly disappeared through an opening 
leading into the hung ceiling. 

Ten minutes later Marmy hot- 
footed out of the sweltering kitchen, 
puffing furiously on a black cigar 
butt and exhaling shafts of dark, 
acrid smoke from his nostrils as he 
dripped perspiration. Wentz was still 
ranting and raving. The others stood 
gloomily about, listening dejectedly. 

“Where's my 300 goldfish?” roared 
Marmy, unzipping his boiler suit as 
he started to shed. 

“What?” howled the super in. 
credulously, “you've flushed that 
gremlin already and we've been bird- 
dogging it for over a month?” 

“Yes, I lit hot on its track first 
thing,” chuckled Marmaduke good- 
naturedly. “Your chilled H,O is 
short-circuiting in the coils. She has 
one inlet header with two connections 
for two inlet lines, and one outlet 
header for two outlet lines. These 
lines should have been paralleled, but 
they're cross-connected. It'll take you 
only a few minutes to disconnect the 
lines and hook them up as they 
should be.” 

“How did you discover that boo- 
boo?” asked Barber bug-eyed as he 
ogled Marmy suspiciously. 

“You can’t shoot trouble through 
the seat of your pants from blueprints 
alone,” sounded off Marmaduke in 
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de Nuctear Co., Tux 
(Two-bed Demineralizer) 


. Cochrane’s exp 
helps to harness th 


Manufacture 
3 Demineralizers 


Experimental Work on 
Nuclear Reactors 
1 Zeolite Softener 
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On land or sea, one of the essentials in 

atomic energy into usable power is ultra-pure water. 
Steam generation, reactor cooling, decontaminating 
of radioactive wastes and many other applications 
require special water treatment plants. 


Cochrane was able to draw on nearly a century of 
experience in industrial water conditioning to meet 
the needs of the first atomic power plants. Increasing 


Nectear Aircraft Developmeat Nuclear Test 

2 Demineralizers 
Ship 

2 Demineralizers 


Reactor Tosts 
3 Demineralizers 


Neclear Ship Fleet Escort 
2 Demineralizers 


2 Deaerators 
Nuclear Test Work 


i Vacuum Deaerator 
Nuclear Ship Reactor Prototype 
1 Deacrator 


Naclear Ship Fleet Escort 


1 Vacuum Deaerator 


skills in nuclear applications are now making possible 
the solution of new and complex water treatment 
problems, including the automatic filling, emptying, 
and operation of complete demineralization or de- 
ionjzing systems by remote control. 


An indication of Cochrane's contribution to nuclear 
power development is given by the folle~ving list of 
projects undertaken since 1953: 


Nuclear Tests 
1 Vacuum Deaerator 


Nuclear Aircraft Carrier 
4 Marine Deaerators 


Nuclear Destroyer 
1 Marine Deaerator 


Destroyer 
2 Marine Deaecrators 


Cochreme corporation 


3106 N. 17th Street, Philadelphia 32, Penna. 
New York + Chicago + Milwaukee + Minneapolis 
Representatives in thirty-six principal cities in U.S., also Havana, Cuba; Paris, France; 
La Spezia, italy; Mexico City, Mexico; Caracas, Venezuela; Santiago, Chile; Manila, Philippine Istands. 
COCHRANE WATER CONDITIONING LIMITED, Toronto, Montreal, Eamonton, Canada 
POTTSTOWN METAL PRODUCTS DIVISION Custom built carbon stee! and alloy products 


Demineralizers * Zeolite Softeners * Hot Process Softeners * Hot Lime Zeolite Softeners * Dealkalizers * Reactors 


Oeaerators * Pressure Filters « Continuous Blowoff Systems * Condensate Return Systems * Steam Specialties 
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SHEET and PLATE 
FABRICATION for 
INDUSTRIAL PLANTS 
and UTILITIES 


Whatever your requirements in sheet and plate fabri- 
cation . . . such as the mammoth breeching section 
shown here . . . call on KIRK & BLUM. 


During the past 50 years, Kirk & Blum has acquired 
exceptional experience and complete facilities for fabri- 
cating carbon steel, stainless, aluminum, monel and 
other alloys up to 4%” thickness, 


Send prints for prompt quotations on your requirements, 
or write for your copy of the latest Kirk & Blum Sheet 
and Plate Fabrication Booklet. 


e BREECHINGS e STACKS e AIR and GAS DUCTS 
e@ CASINGS e LOUVERS e BINS and HOPPERS 
e INSULATION JACKETING 
e ALUMINUM and ALLOY FABRICATION 
e CONTROL PANELS and DESKS 


3233 Forrer Street Cincinnati 9, Ohio 
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Marmaduke 


his gravelly voice, snapping shut his 
bag. “You got to get your hands 
dirty and use your ears and nose be- 
sides. All I did was feel the inlet and 
outlet chilled- water lines before 
crawling all the way back to the coils. 
Both those lines are the same tem- 
perature, so | knew what was wrong. 
I've seen too many short-circuited 
coils in air-handling systems to be 
stumped for long.”—SME 


Marmy's mailbox 
PeRPETUATE MarMy? 


Thanks for the check for my Marma- 
duke idea in Sept 1960 Power. I 
have been a subscriber for many 
years and an avid reader of Marmy 
since its inception. So it gives me 
great pleasure to feel that I have 
helped perpetuate him, something 
I’m sure a lot of people want to see 


done. 


L A Watson, Atlanta, Ga. 


Tuere IS Marmy 


After reading the Marmaduke yarns 
for years, I still wonder if some of 
your readers take him to be real. Or 
is it the American way of going along 
with a gag—lI’m referring to the tone 
of sorae of these Mailbox letters. 
Most of his ideas are sound; some 
don't make sense. Why should su- 
pers, chiefs, etc be such dummies? 
Surely some of them have enough 
sense to think out solutions for them- 
selves. 
T Fraser, 
N.S.W., Kogarah, Australia 


Epiror’s note: Marmy’s comment: 
“Tell Mr Fraser to read a few issues 
of any machinery insurance maga- 
zine and see the millions of dollars-— 
and the lives—that are lost through 
bonehead stunts. The guy who said 
‘truth is stranger than fiction’ must 
have worked around a power plant. 
No wonder industry is putting in au- 
tomation like crazy—it’s more de- 


pendable than humans.” 
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Where expansion joint reliability really counts... YOU FIND ZALLEA 


manufacturing firm in these fields has 
j1ven us an unequalled background of 


Eighteen Zallea Expansion Joints pro- 


+ tect all the piping between compressor, 


reactor and turbine in General Electric's 
Heat Transfer Reactor Experiment 
(HTRE). Sizes range from 18-in. to 


| 30-in. diam. Temperatures are 500 F and 


1500 F at 53 psig. 


Objectives of HTRE were to develop 
and test a complete aircraft nuclear 
power plant system, to determine oper- 
ating characteristics, and to verify the 
design of a direct-air-cycle nuclear pro- 
pulsion system. As in any research in- 
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volving unknown quantities (in this case 
the heat source) a basic requirement for 
all system components was maximum 
reliability. The results of HTRE were 
successful. Objectives were accom- 
plished. The integrity and life of all 
system components were verified. 


This is another example of Zallea com- 
petence in the nuclear field. In fact, 
Zallea has provided the large majority of 
all the expansion joints used in atomic, 
nuclear and missile projects. Our work 
with almost every major engineering and 


experience and engineering capacity. It 
can give you important savings in time 
and investigation when expansion is in- 
volved in piping systems or tanks. 


Write for Catalog 56, which contains 
complete and comprehensive engineer- 
ing data for Expansion Joints from 3-in. 
to 50-ft. diam., pressures to 3600 psi, 
temperatures to 1600 F. 

ZALLEA BROTHERS, Taylor and Locust 
Streets, Wilmington 99, Delaware. 


FOR MAXIMUM RELIABILITY 


WORLD'S LARGEST MANUFACTURERS OF EXPANSION JOINTS 
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Source of Boiler 


No impairment to cycle 
efficiency / Integral 
piping reduces plant cost 


190 


purity 
0.05 ppm from fresh water | 


guaranteed /0.25 ppm from . 
salt water guaranteed 
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High overload capacity /Feedwater 


heaters integral with evaporator 
You can be sure . . . if it’s Westinghouse J-50619 Westinghouse 
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Powerscope .. . A selective look at 


New record orders 


The Tennessee Valley Authority has announced the 
taking of bids for two 800-mw steam-turbine-genera- 
tor units. The first unit must be ready to run by 
September 1, 1964 and the second by September 1, 
1965. The site of the plant will be either southeast- 
ern Kentucky or east Tennessee. TVA has taken 
option on 60,000 acres of coal land in Kentucky as 
a fuel source. Largest steam units under way are 
two 650-mw units being built for TVA’s Paradise 
Steam Plant in West Kentucky. (McGraw-Hill 
World News) 


New pumped-storage plant 


Pennsylvania Electric Company and Warren 
Electric Cooperative, Inc propose to build 
hydro plants on the Allegheny River in War- 
ren County, Pa. PE wants to build a pumped- 
storage project pumping water from the Alle- 
gheny River Reservoir to a high-level reser- 
voir yet to be built. Warren wants to build a 
low-level plant to use water released from the 
Allegheny River Reservoir. PE would run 
both plants as a system. 


Bare-hand hot-line work 


American Electric Power Service Corporation has 
developed a method for its linemen to work on 
live lines, up to 380 kv, with bare hands. Linemen 
work while standing in a fiberglass bucket held by 
a truck-mounted insulated aerial boom. A metal- 
mesh lining in the bucket connects by clamps to 
the conductor on which the men work. This ener- 
gizes the mesh and occupants to the line voltage. 
The insulated boom gives the men insulation pro- 
tection to prevent short-circuit flow to ground. In 
conventional line work changing a 34.5-kv in- 
sulator on a wood-pole line took about five man- 
hours; new method needs only one-half manhour. 


The Dalles Dam completed 


The Dalles Dam powerhouse on the Columbia 
River in Oregon was completed October 28 
when the 14th unit, 78-mw capacity, started 
generating power. The 14 units have a total 
capacity of 1119 mw; two auxiliary genera- 
tors have a total of 13.5-mw capacity. There is 
space for an ultimate installation of 22 main 
generating units. (McGraw-Hill World News ) 


Edison Electric Institute reports 


A total of 12.6-million kw will be added to the U. S. 
electric capacity during 1960 for a total of 175.9- 


million kw by year end. This is an annual increase 
of 7.7%. With an annual expansion of 7%, total 
capacity at end of 1963 is expected to reach 211- 
million kw. The December 1960 peak load for 
the utilities is predicted to reach 137-million kw; 
in 1963 this is expected to reach 169-million kw. 
Reserve capability is expected to reach about 25% 
in 1963. 


Thinking files—tomorrow? 


The National Science Foundation has awarded a 
$68,400 contract to The Electrada Corporation to 
make an exploratory study of files that can sort 
and classify great masses of scientific data auto- 
matically. Previous contracts generally went to 
colleges and universities, A team of scientists, psy- 
chologists and engineers has been assembled to 
study the physiological and psychological aspects of 
human memory—the most highly developed filing 
system known. One major area of investigation will 
be the basic interrelation of information and the 
time needed for its useful retrieval and retention. 


Power shortage up north 


South-central Alaska may have a critical pow- 
er shortage during the next decade. Studies 
by the Chugach Electric Association, Homer 
Electric Association and Matanuska Electric 
Association suggest that low-cost power could 
he obtained by installing gas turbines in the 
Kenai Peninsula oil fields to burn waste gas 
from the wells. Meanwhile, the Alaska Power 
Company, now being formed, has offered to 
supply the City of Anchorage with electric 
energy by the same method. initially they 
would install 8.5-mw capacity, expected to 
grow to 14 mw by 1968. The city now pays 6 
mills per kwhr for hydro power; the new gas- 
turbine energy would cost 5.5 mills. In 1970 
the city’s peak is expected to grow to about 
36.3 mw. The CEA study shows that the total 
area would have a peak of 120.7 mw by 1970. 
(McGraw-Hill World News) 


Researching shaft seals 


Battelle Memorial Institute has staried a 
major research program on the factors in- 
volved in the design and use of high-speed 
rotary-shaft face seals. More than a dozen 
large manufacturers interested in advancing 
shafteeal technology are jointiy sponsoring 
the program. Shaft seals of 50,000 to 100,- 
000 rpm and higher are now designed for 
modern turbocompressors—the sealing prob- 
lem becomes critical as high-speed turbo- 
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this month’s power-field happenings 


By B G A SKROTZKI, Associate Editor 


equipment gets more widely used. The pres- 
ent l-year program will study the dynamic 
behavior of high-speed liquid-lubricated face 
seals, Basic data will be collected on seal per- 
formance, with special emphasis on the be- 
havior of the primary seal elements. Data 
analysis will make it possible to evaluate the 
importance of the various parameters, 


World adopts new length standard 


The meter bar which served as the length standard 
for over 70 years has been replaced by a wave- 
length of light. The action was taken by the 11th 
General Conference on Weights and Measures which 
met in Paris last month. The new definition of the 
meter is 1,650,763.73 wavelengths of the orange- 
red line of krypton-86. The wavelength of the spe- 
cified light is believed to be immutable and repro- 
ducible with great accuracy by any well-equipped 
laboratory. The inch now becomes equal to 41,- 
929.399 wavelengths of the krypton-86 light. The 
new definition shortens the distance from coast to 
coast between a point in New York City and a 
point in Washington by less than three in. The 
Conference confirmed the definition of the second 
of time as 1/31,556,925.9747 of the tropical year 
1900 instead of 1/86,400 part of the mean solar day. 


Russian gas 


The U.S.S.R. says it has 700 scientists and en- 
gineers working on coal gasification. It has 
heen using this as an industrial fuel source 
for 15 years. Present operations at the Mos- 
cow station produce l-million cubic meters 
of gas per day. Several others are also run- 
ning at other points in the U.S.S.R. Fuel cost 
with this method is claimed to be only 40% 
of cost of usual mining operations. A plant 
to produce 7-million cubic meters per day 
is being built—larger ones are in design. 
Oxygen or air is pumped down drill holes 
75 to 100 ft apart into the coal seams to dis- 
till the coal in place. (McGraw-Hill World 
News ) 


New atomic clock 


Three Harvard scientists have built a new 
kind of atomic clock that promises to be over 
100,000 times more accurate than the best 
atomic clock now running. The device uses 
a “bouncing box” that stores high-energy- 
level hydrogen atoms long enough for them 
to emit radiation of exactly 21-em wavelength. 
The clock can be used both as a sensitive 
amplifier and as a source of 21-cm radiation 
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of unprecedented stability and purity of tone. 
The nearly perfect monotone it emits prom- 
ises to be the most accurate timepiece in the 
world. A second clock is being built to check 
the first one for accuracy which is expected 
to be one part in a naillion billion. 


Science talent search under way 


Thousands of high-school science seniors through- 
out the U.S.A. have been invited to compete in the 
20th annual Westinghouse Science Talent Search 
for awards and scholarships totaling $34,250. A 
record 29,000 students entered the Search last year. 
Forty teenagers judged as the nation’s most promis- 
ing future scientists will attend the 5-day Science 
Talent Institute in Washington, D.C. early next 
year to vie for five top scholarships. During their 
expense-paid trip to the Institute the national win- 
ners will exhibit their own research projects, tour 
government and private research centers and talk 
with leading scientists. The grand scholarship is 
$7500; four others range from $6000 to $3000. 
Each of the other 35 competitors will get $250. 


French automated power plant 


Electricité de France has bought two RW-300 
Digital Control Computers from the TRW Com- 
puters Company to control its new steam-generat- 
ing plant to be built at Saint Ouen, France. More 
than 600 process variables will be automatically re- 
corded and monitored by the computers. They will 
also calculate and record theoretical and actual 
performances and control operation to give energy 
output at minimum cost. The RW-300 is a transis- 
torized digital computer with built-in analog-to- 
digital conversion equipment, a magnetic drum 
memory, of modular construction. 


New co-sponsors 


The Industrial Electrification Council, run 
since 1951 by the electrical utilities and 
several individual electrical manufacturers, 
will be co-sponsored by the Edison Electric 
Institute and the National Electrical Manu- 
facturers Association starting January 1, 
1961. The council initially was concerned 
with promoting electrical heat in industrial 
processes by offering application courses for 
utility customers and holding biennial indus- 
trial conferences. The Council will now in- 
clude factory electric-distribution systems; it 
will soon release a course on plant distribu- 
tion of electricity. Headquarters of the Coun- 
cil will remain in the offices of the EEI, 750 
Third Avenue, New York, N. Y. 
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The new W&T Massometer® senses’ flow in closed systems. It 
measures dry, free-flowing materials and translates the results into 
a 3-15 psi signal. The unit can be used to indicate or record. It 
also controls proportional blending . . . helps solve problems in 
all kinds of control situations. 


And the Massometer does all this without breaks in your closed 
system. Air-tight construction means a flow-sensing unit that seals 
dust in . . . seals contamination out. It is compact and easily 
installed, fits neatly into the line. Stainless steel for parts exposed 
to the flow stream and dust-tight motor casing assure years of 
maintenance-free service. 


The Massometer is calibrated with any maximum output between 
40 and 200 Ibs. per minute. Maximum volumetric capacity is 6 
cubic feet per minute. Repeatability within +0.2% of full scale 
assures stable performance. 


By generating a signal proportional to flow, the W&T Massometer 
brings a new look to ratio control. Its versatility means more 
accurate batch, processing, or helps create continuous processing 
in new or existing systems. 


For information, write Dept. 1-50.76. 


WALLACE & TIERNAN INCORPORATED 


2S MAIN STREET, BELLEVILLE 9. NEW JERSEY 
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Bob Marks returns 
to Power staff 


After 18 months as sales engineer for 
Pfaudler Permutit, Inc, Robert H 
Marks returns to his associate editor 
desk on Power. A well-known ex- 
pert in fluid handling and water 
treatment, he can count over 12- 
years’ engineering experience. Be- 
fore joining Power in "57, Bob was 
a Power author on numerous oc- 
casions—he’s no newcoiner to the 
power field. 

He holds a degree from Massa- 
chusetts Institute of Technology. In 
his spare time he’s an active naval 
reservist and a member of ASME, 
ASCE. A native New Yorker, he now 
lives with his wife in Brooklyn, N. Y. 


Computer goes to 
Danish colleges 


Students of electrical engineering at 
the Technical University of Den- 
mark are introduced to operation and 
use of the digital computer in their 
first year. Intention: equip the stu- 
dent to tell when a digital computer 
will be useful in solving his prob- 
lem. Students are given ability to 
formulate problems for programming. 

The course is optional at the be- 
ginning of the undergraduate stu- 
dent’s career but sometimes before 
his final year he must study the com- 
puter. All Danish engineers study 
for 5% years for a master’s degree. 
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you will compare, 


you will select... 


Superior Type D Superior Type AS 


When writing for this brochure 
specify Superior bulletin W- 1! 


Specialists in PACKAGED BOILERS... exclusively 


\ 


SUPERIOR COMBUSTION INDUSTRIES, INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 


WATER-TUBE 
BOILERS 


Recognizing the fact that it is often as difficult 
to write specifications for water-tube packaged 
boilers as it is to evaluate them, and with the firm 
conviction that a thorough analysis of competi- 
tive specifications will result in your selection 
of a Superior Packaged Boiler . . . Superior 
Combustion Industries has prepared a booklet 
to help those who specify and purchase water- 
tube packaged boilers. 


This booklet outlines some facts which are 
basic to packaged water-tube boiler design. In 
addition it provides a check list to assist in 
specification writing and bid evaluation, and 
shows why so many consulting engineers spec- 
ify Superior Packaged Water-Tube Boilers. 
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Sooner or later you too will be trapped 
by RIGGIO (why not now) 


RIGGIO 
THERMOSTATIC STEAM TRAPS 


pressures from Vacuum to 250 Ibs. 
Semi-steel Construction 
%”, %™, 1", 1%", 2” 


pressures from 
Vacuum to 200 Ibs. 
Bronze Construction 


%", 


Simple 
Rugged 
Versatile 
Tight Shut-off 


TYPE A-200 
Freeze-Proot 


For additional information contact 
FRANK D. RIGGIO CO., INC. 


State Highway 17, Rutherford, New Jersey 
Phone Webster 9-8450 
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DESIGNED FOR | 
STEAM TURBINE 
TESTING 
TYPE WG 
DEAD WEIGHT 


PRESSURE 
GAGE 


b>, Please request data sheet 593 


MANSFIELD & 
"GREEN INC. 


1051 POWER AVE. 
CLEVELAND 14, OHIO . 
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Optical-electrical device 
measures smoke density 


Vienna, (McGraw-Hill World News) 
A Czechoslovakian engineer, J Karas 
of Kormorany power station, has de- 
veloped a simple meter said to meas- 
ure smoke density in Czechoslovakian 
thermal-power plants. 

Device consists of a 6-v light bulb 
which mounts in the smoke stack or 
chimney. It throws a light beam 
through a glass plate to a photocell 
positioned opposite the bulb. Cell is 
hooked up with an amplification sys- 
tem to indicate the value. Amplifica- 
tion system, photocell and light-bulb 
strength can be altered to establish 
a reference standard to measure devi- 
ations, 


Bull Shoals spider 


captures two welders 


Giant spider pictured above doesn’t 
look ferocious. Actually he’s lamely 
submissive while his two “captured” 
Allis-Chalmers workmen weld his ap- 
pendages. Representing the first of 
two generators Allis-Chalmers is sup- 
plying for the expansion of Bull 
Shoals Dam, fabricated spider weighs 
32 tons, is about 20 ft in diameter. 
When completed, each of the two 
generator units will operate at 128 
rpm, adding 47,368 kva to the dam’s 
generating capacity. Four Allis- 
Chalmers hydraulic turbine-generator 
sets are already in operation at the 
dam. Although new generators are 
same physical size as the older units, 
the electrical output of each unit will 


POWER's 
practical 


ideas 


62 pages of useful, fact- 
filled ideas, taken from 
the pages of POWER. 
Illustrated, plastic bound. 
Only $1.00. 


USE 
COUPON 
TO ORDER 


Power, Reader Service Dept. 
26th Floor, 330 West 42nd Street, 
New York 36, N. Y. 


Please send me copies of 
“Practical ideas ~t $1.00 per copy. 


POWER * DECEMBER 1960 


> 
Be. ‘ 
\ 
4 
F 
a 
4 
= 
bs 
‘ 
“eg 
‘ 


SILICONE NEWS trom Dow Corning 


Over- Out- mode 


Specify horsepower for nominal loads, dditional savings in several ways: addi- 
tional nameplate horsepower is usually 
Service Factor to handle the peaks! more expensive than the extra service 
factor silicone insulation provides; addi- 
tional horsepower requires extra floor 
space and heavier mountings; over-motor- 
Today, it’s far more economical . . . and just as reliable . . . to specify '™&8 power factor problems are eliminated 
silicone insulated extra service factor motors with horsepower ratings © minimized. 
based on nominal load conditions. 


Specifying motors with nameplate horsepower rated for peak load condi- 
tions is rapidly being out-moded as too expensive. 


Additional horsepower output — up to 50% above nameplate rating EFRICIENCY. 
— is available for peak loads. 


~ 


Where does this additional capability come from? It’s the hidden horse- 
power in the higher service factor rating! It’s the result of the exc xceptional 
thermal stability of silicone insulating materials. 


Life and reliability of these motors is unaffected by peak loads . . . 
silicones are immune to the heat of even constant loads within the service 
factor rating. So why specify a 300-hp motor when a 200-hp motor with 
a 150% service factor is what’s needed? Silicone insulated extra service 
factor motors give you these extras, too: INSULATION 


Motor Efficiency & Power Factor, % 


Top efficiency is obtained under normal load since the motor is oper- 
ating at its designed horsepower rating most of the time. % Rated Horsepower (Service Factor } 


Free brochure—‘Specify 
Silicone Insulated Equipment and Save.” 
Write Dept. 7012. 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEWYORK WASHINGTON, D. Cc. 
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If it’s in the diesel engine generator line, we've got it! 
And at the right price. 

From 250 kva to2000 kva — in Fairbanks-Morse, General 
Motors, Worthington or American Locomotive models. In 
any voltage — 50 or 60 cycles. Available in stationary, 
mobile or portable model. And available in a hurry! 
There's a Schoonmaker diesel for your job — no further 
away than the phone on your desk. 


If you're thinking diesel... GO SCHOONMAKER! 


WEST COAST: Dept. A, Foot of Spring St., Sausalito, Calif., ED 2-1490 COMPANY, INC. 
EAST COAST: Dept. A, 50 Church Street, New York 7, N.Y. D1 9-4350 ESTABLISHED 1888 
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Choose From The Widest Variety 


Of Thermocouple Wires 


Over 1500 
Different Types 


T-E’s tremendous variety of thermocouple 
extension wires assures you quick delivery 
of every type and size—from one reliable 
source. Dependable quality control is also 
assured by T-E’s own complete facilities 
for wire drawing, insulating and calibrat- 
ing. T-E duplex wires come in solid or 
stranded construction, in all standard cali- 
brations. The latest types of insulation 
and metallic armor overbraid protect them 
from all atmospheric, chemical and abra- 
sive conditions. From 6 to 56 pairs of T-E 
thermocouple leads can now be installed 
at one time with the new “Thermo-Cable”’. 
Also available—a complete selection of 
“MIL”- Spec Wire. 


See Our Full Line— 
Write for Wire Bulletin 32WS-42 


Thermo Electric 


- SADDLE BROOK, NEW JERGEY 
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be nearly 12.5% higher. Bull Shoals 
Dam, operating since 1953, is on 


Antarctica gets 
first nuclear power plant 


PM-3A, a 1500-kw reactor big enough 
to supply the average electrical needs 
of 3000 American homes, will soon 
be providing power for U.S. Naval Air 
Facility at McMurdo Sound, Antarc- 
tica. AEC selected the Martin Com- 
pany to build the reactor for the 
isolated base. 

Reactor will be a pressurized-water 
type, moderated and cooled with 
water. It will be assembled at the 
factory in packages and shipped to 
the site for erection and test opera- 
tion. 

Power generated by this reactor 
will save the government money over 
a span of years, Martin Company en- 
gineers say. About 80% of all air 
and shi}: transportation to Antarctica 
is fuel oi) for diesel-power plants. It’s 
difficult to deliver, with cost estimated 
at $1 to $3 a gallon—and ships can 
reach Antarctica only during a few 
months of the year. Summer popu- 
lation of 500 drops to 130 when all 
supplies must be delivered by air dur- 
ing the winter months. 

PM-3A will have a fuel core about 
the size of a 55-gal drum. One drum 
will do the job of millions of gallons 
of high-grade fuel oil, engineers ex- 
plain, powering the plants for two 
years. 

An ambitious production schedule 
is ahead for the Martin Company. 
Delivery is scheduled for Nov, 1961. 
Since the plant can only be installed 
during Antarctica’s summer, delivery 
of the tested unit in November can 
mean an extra full year of production 


at McMurdo Sound. 


International “yellow pages” 
covers 108 nations 


If you're interested in checking on 
the status of abattoir equipment in 
Africa or planning a tour of South 
American zoological gardens, you 
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LEVEL DIAPHRAGM 
CONTROLLERS CONTROL VALVES 


KEEP A FIRM HAND ON FLUID CONTROL 
WITH K&M VALVES ALL ALONG THE LINE 


From the complete display’on the K & M shelf, you cam THREE TECHNICAL BULLETINS GIVE THE IMPORTANT 

select the best type of valve for every control job in the — gaeqs ap FIGURES. THEY'RE YOURS FOR THE ASKING. 
rocess line. You can, in fact, standardize entirely on K&M. 
at means simplified specification, ordering, maintenance. 


Especially maintenance. K & M engineers have put 
consistent design emphasis on field interchangeability of 
components. In a pinch, you can “borrow” an inner valve 
or a topworks assembly from a pressure regulator for use 
with a diaphragm motor valve. That's what we mean by 
interchangeability. 


And because the K & M line is so diverse and inclusive, Sell “ jms: ae 
~ uiletin 401 Bulletin 132 
our field representatives are free to make unbiased sugges- Pressure- Split-Body 
tions on the type of valve best suited to your requirements. Regulating Teens Valves 
That can often mean substantial dollar savings all along Velves 


the process line. Bulletin CV53 


Standard 
Diophragm- 
Operated 
Control Valves 


Oldest Pressure and Level Control Valve Manufacturer. 
64 Genung Street, Middletown, New York 


re 
hat 
Ye: 
SPLIT-BODY 

VALVES 
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These burners 
know no season 


Perfect mixture of air 
and fuel gives perfect 
combustion in any weather 


HEV-E-OIL BURNERS furnish ail the air necessary for combus- 
tion. This assures perfect fire control regardless of the weather 
or draft conditions. Exclusive metering pump measures oil in 
proper proportion to air . . . assures highest possible efficiency 
and highest return from your fuel dollar. Once the burner is set, 
it stays that way rain or shine! Complete package! Fire tested! 
Meets all codes! Electronic controls! Models from 5 to 150 gph. 


HEV-E-DUTY POWER GAS BURNERS also provide their own air 
supply — without the aid of chimney draft. Air is metered in 
correct proportion to the amount of gas being used. And like 
HEV-E-OIL BURNERS, minimum-low fire and maximum-high 
fire can be controlled exactly to assure top efficiency for each 
individual boiler or furnace installation. Set it! Forget it, no matter 
what the weather. Sizes from 720,000 to 21,000,000 Btu. Also com- 
bination gas/oil models. Write Dept. P-120 for complete facts. 


INDUSTRIAL COMBUSTION 


INC. 
EXECUTIVE OFFICE: 4507 N. OAKLAND AVENUE 
MILWAUKEE 11, WISCONSIN 
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might like to flip through the “yellow 
pages” —an_ international “yellow 
pages.” A bright red 2-volume 2157- 
page directory lists names, addresses 
and phone numbers of almost half a 
million firms around the world. Per- 
haps you'd like to see what France is 
doing with ores, minerals or electri- 
cal equipment—again, this is the di- 
rectory you'd turn to. 

Described as “a unique tool of in- 
ternational trade, communications 
and marketing” by R A_ Nellson, 
president of International Telephone 
Directory, Inc and U.S. representa- 
tive of the firm, it is published in 
Paris. Listings are in four languages 
—English, French, German and 
Spanish. The directory passes into 
the hands of over 34,000 businessmen 
and individuals with international 
interests, It has a paid circulation. 
The half-million firms take up 4500 
business and professional categories. 
Category 269, for instance, Electrical 
Equipment, has 2808 listings in 58 


nations. 


Air conditioning pays for 
itself, survey shows 


A survey conducted by Engineers, 
Inc shows that lowered productivity 
and time lost during hot weather ac- 
count for losses of more than $100 
per man per year in the average 
industrial plant. A similar study by 
the General Services Administration 
points up that only a 7-min saving 
in time per employee per day—an 
average $61 per year—will more than 
pay for the expense of an air-condi- 
tioning system. 

Engineers, Inc studied a cross sec- 
tion of light manufacturing and as- 
sembly plants in the metropolitan 
New York area, considering both of- 
fice and factory personnel. They 
aimed to determine differences in 
performance at temperatures above 
and below 71 F. They found that hot 
weather brought about absenteeism 
and a decrease in preduction. There 
were more work breaks, later start- 
ing and earlier stopping time for 
machines. On very hot days—total 
shutdown. They also discovered that 
there is some correlation between hot 
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D. 1. S. STRIPS 


10-INCH SCALE FROM 


12-INCH PIPELINE 
IN JUST ONE DAY! 


From these three methods, D. |. $. selects the one 
best suited to your specific pipe-cleaning problem. 


_ High-pressure moles remove depos- 


° n't be 


Dense scale deposits of oxides, sul- 
fides and sulphur—10 inches thick 
in some places—clogged a 12-inch 
fuel supply line. Dow Industrial 
Service engineers stripped every 
trace of deposits from this 750- 
foot pipeline—restoring full ca- 
pacity—in just 24 hours! 

Solvents and a pipeline pig did the 
job. But ior different conditions, 
D. I. S. uses other techniques to 
get the same result. For example, 
when scale blocked a 24-inch, 
quarter-mile-long waste line, 
D. I. S. engineers knocked out the 
deposits with a special D. I. S.-de- 
signed jet mole. Though this 
underground pipeline was buried 
10 feet deep, D. I. S. cleaned it 
completely in only 16 hours! 
Nation-wide Dow Industrial Service 
first analyzes the job to be done, 
then selects the technique which 


will do the best job, fastest. D.LS. 
cleans all kinds of lines—fresh 
water, boiler feed-water, gas, 
waste and other lines—and every 
kind of process and heat exchange 
equipment. 


In addition, D. I. S. offers com- 
plete consulting laboratory service 
for water treatment and waste 
processing problems, backed by the 
technical resources of The Dow 
Chemical Company. For cleaning 
any kind of equipment, anywhere 
in the U. S., write or call Dow 
INDUSTRIAL SERVICE, 20575 
Center Ridge Road, Cleveland 16, 
Ohio. 


DOW INDUSTRIAL SERVICE » Division of The Dow Chemical Company 
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WEATHER RESISTANT 


Controls 


> TEMPERATURE 
TWO-STAGE TEMPERATURE 


tevet 


MECHANICAL MOVEMENT 
LEVER ARM AND 
FLOAT OPERATED 


TRANSFORMER-RELAYS 


a * External Adjustments 


* Repetitive Trip Point 
* Repetitive Reset Valve 
«x Visible Calibrated Dial 
~ Visible Contact 
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weather and accidents. Equipment 
damage was greater and there were 
more production rejects during sum- 
mer months. All these factors dropped 
significantly when air conditioning 
was installed. 

GSA survey results pointed out 
that there was a 9.5% increase in 
work production and 0.9% decrease 
in errors, 2.5% decrease in absent- 
eeism after air conditioning. 


Swedish firm gets contract 
for DAHE Reservoir Project 


ASEA (Allmanna Svenska Elektrista 
Aktiebolaget) will supply the ten 
main transformers for DAHE located 
on the Missouri River near Pierre. 
S. D. The Swedish firm will design, 
manufacture and test the equipment. 
They’re first electrical manufacturer 
of that country to receive a large 
award from a U.S. Government 
Agency. 

Valued at $1,189,000, the contract 
is for one 103,000-kva 3-phase trans- 
former, nine 68,677-kva single-phase 
transformers and spare parts. Final 
delivery expected: May "62. 

DAHE aims to control flood waters 
as well as create water supply and 
electric power at a key point on the 
Missouri River. Power will be fed 
north to Bismark, N. D., south to 
Fort Thompson, N. D. ASEA is Swe- 


den’s oldest electrical concern. 


wh 


“So you're short one transmission 
tower!” 


improved 
design of 


PUERGUSON 
Drain 
oF 
Sampling 
Valve 


Completely self-draining 
valve features freeze-proof 
outside screw and yoke 
bolted bonnet; perfect alignment 


The newly improved design of the 
Jerguson No. 23 Drain or Sampling Valve 
uses a special-type bolted bonnet which 
assures perfect alignment and freeze- 
proof action. 


Self-Draining: Valve stem seats on out- 
side of valve body inlet; no liquid remains 
in nipple or valve. 


New OS&Y Construction: Built for 
corrosive conditions where inside th 

cannot be tolerated. Simplified Outside 
Screw and Yoke Bol Bonnet .. . 
forged yoke supports stem away from 


valve body; separate forged gland- 
follower bears Gooey on packing, en- 
tirely i t of yoke. 


Perfect Alignment; No Freezing: 
Design assures —— alignment of valve, 
and prevents freezing by allowing stem 
to work freely at all times. Operates in 
normal direction with left-hand thread 
on stem. 


Sizes; Pressures: Popular 4" «x 
size for 4000 ibs. @ 100° F. is standard 
with 2" plugged “steaming out” or 
purge connection. Other sizes: | x 1”, 
=x 1%", 2. 
features. 


Write for data unit and complete 
details, 


JERGUSON 
Gages and Vaives for the 
Observation of Liquids ond Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Adoms Street, Burli » Mass. 

Offices in Major 
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TERRY SOLID-WHEEL TURBINE 


spells service continuity for mechanical drives 


For mechanical-drive applications, 
such as these, you will never find the 
equal of Terry solid-wheel turbines 
for built-in dependability. They are 
designed for trouble-free operation 
under the toughest service require- 
ments. 

The wheel, for example, is a single 
forging of — composition steel. 
Unlike a built-up wheel, there are no 
separate parts to loosen or work out. 
The blades can’t foul since they are 
double-rim protected... with one-inch 
clearances at either side. 

Any blade wear, which might occur 
after years of service, is of little con- 
sequence. As the power-producing 
action of the steam takes place on the 
curved surfaces at the backs of the 
buckets, wear does not materially 
affect horsepower or efficiency. 

Specify Terry solid-wheel turbines 
for your next mechanical drives. They 
are available in capacities from 5 to 
2,000 hp., speeds up to 10,000 
Vertical turbines are built in sizes 
from 5 to 300 hp. 

For full information about these 
ea turbines, send for bulletin 

116. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 
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THE AIR IN THIS PLANT IS CLEANER THAN THE AIR A MILE ABOVE IT 
The air in this plant has to be clean, because they make precision electronic parts here. 
It is the Collins Radio Company manufacturing piant in Cedar Rapids, lowa . . . completely 
air-conditioned, and electronically air-cleaned with Westinghouse Precipitron®. Collins finds 
that clean, controlled air pays for itself in fewer rejects, more reliable products, and in 
reduced absenteeism. Write for our booklet describing the advanced air engineering concept 
Collins has adopted — based on Westinghouse air handling and air cleaning products. 


Dept. Pos, Sturtevant Division, Hyde Park 36, We sti n gh 0 u S e 
5-80708 


Massachusetts. YOU CAN BE SURE...1F IT’S 
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Calendar 


Dec 12-14— American Nuclear 
Society, Annual Winter Meeting, 
San Francisco, Calif. Details: Dr E 
Zebroski, General Electric Co, PO 
Box 254, San Jose, Calif. 


Dec 12-15—Atomic Industry Ex- 
hibition, California Masonic Me- 
morial Temple, San Francisco, Calif. 
Details: Atomic Industrial Forum, 
3 E 54th St, New York 22, N. Y. 


Dee 12-15 — Industrial Building 
Exposition & Congress, Coliseum, 
New York, N. Y. Details: Banner & 
Greif, 369 Lexington Ave, New York 
17, BY. 


Jan 17-19, 1961 — Instrument 
Society of America, Winter Instru- 
ment-Automation Conference and Ex- 
hibit, Sheraton-Jefferson Hotel, Kiel 
Auditorium, St. Louis, Mo. Details: 
Meetings Services Dept, ISA, 313 
Sixth Ave, Pittsburgh 22, Pa. 


Jan 17-18—American Society of 
Lubrication Engineers, Bearing 
Symposium, Penn-Sheraton Hotel, 
Pittsburgh, Pa. Details: C L Willey, 
84 E Randolph St, Chicago 1, Il. 


Jan 18—Metallurgical Society of 
AIME, Conference on Bar and Allied 
Products, Penn-Sheraton Hotel, Pitts- 
burgh, Pa. Details: Metallurgical So- 
ciety of AIME, 29 W 39th St, New 
York 18, N. Y. 


Jan 23-26—Plant Maintenance 
and Engineering Show, Interna- 
tional Amphitheatre, Chicago, Il. 
Details: Clapp & Poliak, Inc, 341 
Madison Ave, New York 17, N. Y. 


Feb 13-16—American Society of 
Heating, Refrigerating and Air- 
Conditioning Engineers, 15th In- 
ternational Heating & Air-Condition- 
ing Exposition, International Amphi- 
theatre, Chicago, Ill. Details: E K 
Stevens, International Exposition Co, 
480 Lexington Ave, New York 17, 


Feb 19-23 — American Institute 
of Mining, Metallurgical and Pe- 
troleum Engineers, Annual Meet- 
ing, Chase & Park Plaza Hotels, St. 
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“This simple trap operating principle provides | 


e efficiency, dependability and freedom from maintenan 
necessary for the most profitable use of steam 


When trap ‘s first 
instolied, the invert- 
 @d bucket is down 
“aad the valve is 
«wide open. 


' When steam is turn- 


ed on, condensate 
(solid cotor) flows 
into trap ond ouf 
through discharge 
orifice, until — 


Key: condensate 


Steam (light color) 


reaching the trap - 


floats the inverted 
bucket ond closes 
the 


When more conden- 
sate enters the trap, 
the bucket loses 
buoyancy ond pulls 
on valve lever. 


ARMSTRONG 
INVERTED BUCKET STEAM TRAPS > 
_are designed and made to give you these big benefits: 


bucket times lever- 

age overcomes 
pressure on volve, 
bucket sinks ond 
opens frap, 


steam steam bubbles 0,8 air bubbles i 
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@Amstrong Traps, the first inverted bucket steam 
traps, now represent the most advanced development 
of this time-proven principle. They provide all the 
advantages necessary for efficient, economical conden- 
sate drainage from virtually all types of steam using 
equipment. 

1. No steam loss — Steam never reaches the orifice 
even when there is no condensate load. 

2. Automatic air elimination — Vent in trap bucket 
passes air and other non-condensibles through to be 
discharged with condensate. 

3. No cooling leg required —- Condensate is discharged 
at steam temperature as fast as it reaches the trap 
because trap operates on difference in density 
between steam and water not on temperature. 

. Operates on any back pressure — Failure of one trap 
in system will not cause others to open because high 
back pressure does not affect an Armstrong trap 
other than to reduce capacity. As long as there is a 


The 48 page Armstrong Steam 
Trap Book tells how to correctly 
size, install and maintain steam 
traps for any pressure, ony tem- 
perature, any load plus full cat- 
alog data on Armstrong Steam 
Traps. Ask for Catalog K. 


pressure differential across the orifice the trap will 
close on steam and open for condensate. 

5. Unaffected by ordinary dirt — Swirling action of 
condensate keeps dirt in suspension until discharged 
with condensate, prevents it from lodging in valve. 

. Completely dependable — Proved design plus the use 
of all stainless steel working parts assure continuity 
of service and length of service unmatched by any 
other trap. 

. Big capacity in a small, economical package — 
Armstrong design gives you the highest practical 
capacity for any given pressure. And remember, 
Armstrong capacity ratings are based on hot con- 
densate at the working pressure differential stated, 
not on theoretical orifice capacities. 

Further information on these advantages plus much 

additional information is given in the 48 page Armstrong 

Steam Trap Book. Ask your local Armstrong 

Representative or write direct. 


ARMSTRONG MACHINE WORKS 
8123 Maple Street © Three Rivers, Michigan 


See our Catalog in Sweet's Plant Engineering File. 
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_..with a MAXIM ENGINEER on your team 


There’s no need to go-it-alone when your design problem deals 
with noise suppression. You can save time and money by put- 
ting a MAXIM engineer on your team. 


He is a specialist in designing silencers to meet noise problems 
of all types of engines from giant diesels to “go-karts,” as well 
as special purpose silencers for jet aircraft, atomic subma- 
rines, waste disposal plants, chemical plants and heat recovery 
applications. 


Let us know your problems... we will work with your engi- 
neers ...on your team... to solve them. 


Immediate delivery on most standard type silencers from re- 
gional stocking points. Write or call today. 


THE J. 8B. BEAIRD COMPANY, INC. 
A Subsidiary of American Machine 4 foundry Company 
Headquarters: P. O. Box 1115 Shreveport, Louisiana 
Plants: Shreveport, Louisiana 


MAXIM 


DIVISION Clinton, lowa 


Sales agents in all principal cities and foreign countries. 
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Louis, Mo. Details: AIME, 29 W 
39th St, New York 18, N. Y. 


Feb 26-March 1—American In- 
stitute of Chemical Engineers, 
Meeting, Roosevelt Hotel, New Or- 
leans, La. Details: AIChE, 25 W 
45th St, New York 36, N. Y. 


Feb 2——Annual Meet- 
ing, Metallurgical Society, Society of 
Mining Engineers, Society of Pe- 
troleam Engineers — AIME, Ambas- 
sador and Chase-Park Plaza Hotels, 
St. Louis, Mo. Details: AIME, 20 W 
39th St, New York 18, N. Y. 


March 5-9—American Society of 
Mechanical Engineers, Gas Tur- 
bine Power Div, 6th Annual Gas 
Turbine Conference and Products 
Show, Shoreham Hotel, Washington, 
D.C. Details: C V Corbin, 20 Vesey 
St, New York 7, N. Y. 


March 8-10—Instrument Society 
of America, llth Annual Confer- 
ence on Instrumentation for the Iron 
& Steel Industry, Roosevelt Hotel, 
Pittsburgh, Pa. Details: R R Web- 
ster, Jones & Laughlin Steel Corp, 
Research Lab, 900 Agnew Ave, Pitts- 
burgh 30, Pa. 


March 13-17—National Associa- 
tion of Corrosion Engineers, 17th 
Annual Conference and Show, Hotel 
Statler, Buffalo, N. Y. Details: T J 
Hull, 1061 M&M Building, Houston 
2, Texas. 


March 20-24—American Society 
for Metals, Western Metal Show, 
Pan Pacific Auditorium, Los Angeles, 
Calif. Details: J C Nelson, Metals 
Park, Novelty, Ohio. 


March 21-23—American Society 
of Mechanical Engineers, Ameri- 
can Power Conference, Sherman Ho- 
tel, Chicago, Ill. Details: ASME 
Meetings Dept, 29 W 39th St, New 
York 18, N. Y. 


March 21-30—American Chemi- 
cal Society, National Meeting, St. 
Louis, Mo. Details: R Avery, Ameri- 
can Chemical Society, 2 Park Ave, 
New York 16, N. Y. 
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costs 


| today 


you may paying for second time! 


Are you operating a boiler that was designed in the day 
when fuel costs were much lower? Just since World War II, 
fuel prices have soared. And these higher costs put a prem- 
GETTING MORE HEAT FOR THE FUEL DOLLAR ium on “little” inefficiencies that. might have been ignored 
wken your boiler was built. 
The W. T. Rawleigh Company, manufacturer of toiletries, Conversion is not the answer. You cannot buy efficiency 
medicines and food products for the home and farm, in a boiler designed for solid fuels simply by switching to a 
replaced two old firebox boilers in their Memphis, Tennes- conversion-type oil or gas burner. The answer is a truly 
see, branch with one fully automatic, combination-fired CB packaged Cleaver-Brooks boiler — with all components 
boiler. Mr. James Trindle, office manager, reports: “Our designed to work together — fully factory-assembled and 
records show... 36.4" less fuel consumed during winter fire-tested. ~- . 
To further provide and maintain top efficiency, modern 
Cleaver-Brooks packaged boilers offer a combination of fuel- 
saving design standards that cannot be found in any other 
boiler — at any price. 

This combination of features — four-pass design, forced- 
draft combustion, updraft construction and all the advantages 
of five square feet of heat-transfer surface per boiler horsepower 
— puts your fuel costs down where they belong. 

All this is provided by Cleaver-Brooks in the most com- 
pact, automatic packaged unit on the market. Sizes through ~ 
600 hp... oil, gas and combination oil-gas firing . . . larger 
sizes in Cleaver-Brooks Springfield water-tube boilers. A// 
models are expertly started for you by a trained field engineer. 

See your local Cleaver-Brooks agent for more detailed in- 
formation, or write for the booklet, How to Select a Boiler. 


Cleaver Brooks® 


ORIGINATOR AND LARGEST PRODUCER OF PACKAGED BOILERS 


CLEAVER-BROOKS COMPANY 
Dept. P, 301 E. Keefe Ave., Milwaukee 12, Wisconsin 


For more facts circle 319 on Reader Service card, p 139 


j 
3 


CRUSHING 
FACTS 


yimenican PULVERIZER CO. 


NO PARTS REPLACED IN 
6 YEARS OF SERVICE” 


The operation record at this municipal power station 
a again proves the stamina and trouble-free performance 
4a of American AC Rolling Ring Crushers. 


Although reducing ROM coal (up to 6” size) to %” 
“ this crusher has never needed a part replacement. Over 
i 334,000 tons of coal have been reduced since installation. 


The double life of the American-originated rolling 
shredder ring brought further economy. The rings, which 
split coal instead of crushing it, are reversible. After 
four years the rings were reversed to put the unused 
edges to work. This adds more years to their opera- 
tional life. 

Since 1908, American Pulverizer has manufactured 
reduction equipment exclusively. Every crusher is custom- 
built to meet your requirements ond ruggedly con- 
structed to give you the lowest possible cost per ton 
of coal reduced. 

Our Engineering Department will help you with your 
reduction problem and recommend the proper equipment. 
Complete Literature Available. State your fonnage requirements. 


PULVERIZER COMPANY 


ORIGINATORS AND 
1349 MACKLIND AVE, ST. LOUIS 10, MISSOURI 
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Calendar 


March 27-31 — National Sympo- 
sium on Temperature—-its Meas- 
urement and Control in Science 
and Industry, sponsored by Amer- 
ican Institute of Physics, ISA, and 
National Bureau of Standards, Co- 
lumbus, Ohio. Details: W R Tilley, 
NBS, Washington, D.C. 


March 27-31 —Instrument So- 
ciety of America, 3rd Symposium 
on Temperature, Veteran’s Memorial 
Hall, Deshler Hilton Hotel, Colum- 
bus, Ohio. Details: Meetings Dept, 
ISA, 313 Sixth Ave, Pittsburgh 22, 
Pa. 


April 6-7—American Society of 
Mechanical Engineers, Manage- 
ment Engineering Conference, Stat- 
ler-Hilton Hotel, New York, N. Y. 
Details: ASME Meetings Dept, 29 
W 39th St, New York 18, N. Y. 


April 9-13— American Society 
of Mechanical Engineers, Oil & 
Gas Power Conference & Exhibit, 
Jung Hotel, New Orleans, La. De- 
tails: ASME Meetings Dept, 29 W 
39th St, New York 18, N. Y. 


April 10-11 — American Society 
of Mechanical Engineers, Mainte- 
nance & Plant Engineering Confer- 
ence, Bancroft Hotel, Worcester, 
Mass. Details: ASME Meetings Dept, 
29 W 39th St, New York 18, N. Y. 


April 10-12—American Institute 
of Mining, Metallurgical and Pe- 
troleum Engineers, Open Hearth 
& Blast Furnace Conference, Shera- 
ton Hotel, Philadelphia, Pa. Details: 
AIME, 29 W 39th St, New York 18, 
N. Y. 


April 10-21—American Welding 
Society, 42nd Annual Convention 
and Welding Exposition, Sheraton- 
Atlantic Hotel, Coliseum, New York, 
N. Y. Details: Information Center, 
AWS, 33 W 39th St, New York 18, 


April 17-19—Instrument Society 
of America, 7th National Sym- 
posium on Instrumental Methods of 
Analysis, Veterans Memorial Audi- 
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torium, Columbus, Ohio. Details: 
ISA, 313 Sixth Ave, Pittsburgh 22, 
Pa. 


April 23-26—American Society 
of Mechanical Engineers, Metals 
Engineering Conference, Penn Shera- 
ton Hotel, Pittsburgh, Pa. Details: 
ASME Meetings Dept, 29 W 39th St, 
New York 18, N. Y. 


April 26-27 — Metallurgical So- 
ciety of AIME, National Technical 
Conference On H-T Materials, Pick- 
Carter Hotel, Cleveland, Ohio. De- 
tails: Metallurgical Society of AIME, 
29 W 39th St, New York 18, N. Y. 


April 30-May 3 — Electrochemi- 
cal Society, Meeting, Claypool Ho- 
tel, Indianapolis, Ind. Details: Elec- 
trochemical Scciety, 1860 Broadway, 
New York 23, N. Y. 


May 1-3 — Electric Association, 
Lighting Exposition, Lake Front Ex- 
position Hall, Chicago, Ill. Details: 
Electric Association, 140 S Dearborn 
St, Chicago 3, HL 


May 8-9 American Society of 
Mechanical Engineers, Lubrica- 
tion Symposium, Deauville Hotel, 
Miami Beach, Fla. Details: ASME 
Meetings Dept, 29 W 39th St, New 
York 18, N. Y. 


May 7-10— American Institute 
of Chemical Engineers, Meeting, 
Sheraton-Cleveland Hotel, Cleveland, 
Ohio. Details: AIChE, 25 W 45th St, 
New York 36, N. Y. 


May 7-11—American Society of 
Mechanical Engineers, Hydraulic 
Conference, Queen Elizabeth Hotel, 
Montreal, Can. Details: ASME Meet- 
ings Dept, 29 W 39th St, New York 
18, 


May 8-10—Instrumer: Society 
of America, 4th National Power 
Instrumentation Symposium, LaSalle 
Hotel, Chicago, Ill. Details: Meet- 
ings Manager, ISA, 313 Sixth Ave, 
Pittsburgh 22, Pa. 
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How they’re saving feedwater dollars 
at L.A.’s new Scattergood Steam Plant 


Each of these two 12’-diameter, 
1,036,250-lb/hr-capacity Permutit 
spray-t deaerators, nests atop its 
own 160,000-Ib. storage tank in the 
new Scattergood Steam Plant at Los 
Angeles. The only open direct-contact- 
type heater with five closed heaters 
operating on the regenerative cycle, 
each deaerator operates at 20 psia to 
52.8 psia. Design pressure is 100 psig, 
ASME code. 

These deaerators process boiler feed- 
water for normal throttle steam condi- 
tions of 1800 psig at 1000°F with 
1000° F reheat. 

The City of Los Angeles can’t afford 
to have corrosive oxygen or CO, in 
that water. 

And it doesn’t, because Permutit de- 
aerators are guaranteed to remove all 
free CO, and to reduce oxygen to less 
than 0.005 m. per liter. 


Save money 

These deaerators save operating dol- 
lars because they have several advan- 
tages over tray or other types of de- 
aerators. Maintenance is minimized, 
due to simplicity of design. Uniform, 
wasteless distribution of steam through 
water in scrubber, at all rates of flow 
from zero to full capacity. No water 
hammer, no rumbling—in short, quiet 
operation. 


Besides these heaters, two more 
Permutit deaerators are used at Scat- 
tergood to prepare feedwater for evap- 
orators. 

Ultimately, Scattergood will have 
four generating units producing a total 
of 1,200,000 KW, almost equalling 
Hoover Dam. There’s no room for 
boiler troubles in this kind of operation. 


30-page bulletin 


You can get the same feedwater purity 
and dollar savings, with Permutit de- 
aerators (3000 to 3,000,000 Ib/hr) 
and other water treatment facilities 
available through our Fluidics pro- 
gram. To start, send for our fact-filled 
30-page bulletin, “Spray Type De- 
aerating Heater.” 

For more information, write 
PERMUTIT Division, Dept. PO-120, 
50 West 44th Street, New York 36, 
N. Y., or call your local Permutit rep- 
resentative. In Canada: The Permutit 
Company of Canada, Ltd., 207 Queens 
Quay West, Toronto, Ontario. 


*FLUIDICS is a complete, imag- 
inative Pfaudler Permutit program 
which economically ides prac- 
tical answers to pro! involv- 
ing fluids and gases. 


PFAUDLER PERMUTIT inc. 


Specialists in FLUIDICS...the science of fluid processes 
For more facts circle 321 on Reader Service card, p 139 
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How Plant Handles 7OO’F. 
STEAM Sara PIPE EXPANSION 


ADVANTAGES: 


SAVE SPACE-—Barco Ball 
Joints are used to perform func- 
tions similar to U-bends or pipe 
loops— But with much less space 
required and often LOWER COST. 
NO PRESSURE THRUST 
Expensive anchoring or bracing 
not required to hold piping in 
place or in line. 

HIGH TEMPERATURE, 
PRESSURE—Wide choice of 
materials in new Burco HT Joints. 
SIMPLE—Eosy to solve virtu- 
ally ony problem with aid of two 
or three Barco Joints. 


PIPE MOVEMENT 
The 4” pipe line shown in photograph (see 
orrow) corries steam ot 700°F temperature 
and 750 psi pressure. It runs a distance of 
about 250 feet between two fixed points. 
The total thermal expansion involved in the 
line is more than a foot. By placing two 
Barco Flexible Ball Joints in an offset in the 
line (see sketch at right), expansion move- 
ment is handled easily and economically. 
(PHOTO: Esso Standard Oil Co., Linden, N. J.) 


BARC Flexible 


BALL JOINTS 
SAVE VALUABLE SPACE 


The Barco HT (High Temperature) Flexible 
Ball Joint is a new development. It is the 
key to solving many PIPE EXPANSION 
PROBLEMS where high temperatures and 
pressures are encountered. The outer seal- 
ing gasket is a special, high temperature 
ring. The inner take up ring is self-adjusting 
to thermal expansion and maintains tight 
sealing action without building up high 
resistance (friction) to turning or angular 
flexing. HT joints can be supplied in sizes 
from 1” to 12”, angle or straight, and can 
be fabricated from materials to withstand 
as much as 1000°F, 1200°F, or even 1400°F, 
under certain conditions. 

Local Barco Field Engineers will be glad 
to give you full information and recommen- 
dations. Call or write today. 


Send for this BULLETIN 31 


“How to Solve Piping Flexibility Problems”. Complete 


with piping ‘ayout drawings and illustrations. Shows 
how to cut costs, save time, and do a better job! 


BARCO MANUFACTURING CO. 


Barrington, Illinois 


The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Rotary Joints 


1% 


In Canada: The Holden Co., Lid., Montreal 
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New names 


Anaconda American Brass Com- 
pany: new name for The American 
Brass Co. Burndy TEI de Mexico 
S. A.: Mexican corp jointly owned 
by Burndy Corp and Ingeneria Elec- 
trica Industrial, S. A. 


Electronic Data Processing 
Div: new name for Minneapolis- 
Honeywell Regulator Co’s Datamatic 
Div. Engineering Services: engi- 
neering group established by Allis- 
Chalmers Manufacturing Co to 
strengthen link between basic re- 
search and product engineering and 
development. TRW Computers 
Company: new name for The 
Thompson Ratno Wooldridge Prod- 
ucts Company. 


Engineer changes 


Allis-Chalmers Mfg Co: L G 
Ingwersen, R W Sherwood, S L Sol- 
off, Industries Group; C L Brisley, 
chief industrial engineer; L M 
Dings Jr, chief produriion engineer. 
Brooks Instrumen? Co, Inc: P Des 
Marais, applicatic7, engineer. H G 
Acres & Co Lid. A J Gegan, execu- 


tive engineer. 


Hewitt-Robins, Inc, The Rob- 
ins Engineers Div: F Tencza, 
chief engineer. Hydromatics, Inc: 
J A Wiedmann, chief engineer. 
Setheo Mfg Corp: M H Pollack, 
sales and development engineer. 
Thatcher Furnace Co: J H Dine- 
hart, chief engineer. 


Westinghouse research labs appoint 
two scientists to b+ associate direc- 
tors—Dr J W Colman, formerly 
manager of the e:octronics and nu- 
clear-physics dept and Dr J K Hulm, 
formerly manager of the solid-state- 
physics dept. Coltman will head the 
central research program on ad- 
vanced equipment concepts; Hulm 
will guide solid-state research pro- 
gram, 

Born in Cleveland, Ohio, Coltman 
received his first degree from Case 
Institute of Technology. The Univer- 
sity of Illinois awarded him his MS 
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THE PIPE 


FABRICATION 
INSTITUTE 


FABRICATION 


POWER AND PROCESS PIPING 
MEMBER EQUIPPED AND MANNED SHOPS 


CAN PRE-DETERMINE COMPLETE ACCURACY 
IN MEETING ALL SPECIFICATIONS 


Advanced design, processing im- 
provements and progressive engi- 
neering all call for more exacting 
piping specifications. 


In turn, this requires the bes? possi- 
ble utilization of modern fabrica- 
tion techniques. 


Shop fabrication is the only positive 
way of meeting specifications in- 
volving accuracy in stress relieving, 


bending, coiling, post-heating, van- 
stoning, welding, fitting and testing. 


Shop fabrication also assures the 
dependable scheduling of installa- 
tion and erection work and, by 
avoiding bit and miss methods, it 
also proves more economical. 


So insist on shop fabrication by the 


nation’s leading piping specialists 
. . the members of PFI. 


PIPE FABRICATION INSTITUTE - ONE GATEWAY CENTER - PITTSBURGH, PA. 
Simply circle the Standards you can use and mail to PFI at the address above. 


1 Machining Backing Rings for 5 Cleaning Fabricated Piping 9 Arc-Welding Dissimilar Ferritic 12 Preheat - Postheat Welding, 
Butt Welds 6 Built-up Weld, Metal Bosses Steels Medium Low Chrome — 

2 Dimensioning Weided Assemblies 7 Welded Nozzles — Spacing 10 Stress Relieving Practices Moly Pipe 

3 Linear Tolerances Bending Radii 8 Preheat - Postheat Welding, 11 Affixing Permanent Symbols 13 Classification, Shop Testing, 

4 Shop Hydrostatic Testing Low Chrome — Moly Pipe to Piping Inspection, Cleaning 
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FEED CHEMICALS 
ACCURATELY! 


AMERICAN’ 
METERING PUMPS 


Series 100 pumps have repetitive metering accuracy of plus or minus 
1% when operating between the limits of 10% and 100% of stroke 
length. Design simplicity assures dependable, economical water treat- 
ment. Screw adjustment on crank provides easy, accurate stroke regu- 
lation for capacities ranging from .65 gph to 13.10 gph at maximum 
pressure of 1000 psi on Series 100 Simplex model. Duplex models have 


double that capacity. 


e interchangeable liquid ends 

© spherical self-aligning bearings on crank and crosshead 
handle greater radial and axial thrust loads 

e crossheads of hardened and ground steel ride on cast iron 

© easily adjusted screwed packing glands 

e heavy duty reducers 

@ NEMA frame motors 

e nylon dust covers protect bearing surfaces 


Available with standard feeder tanks of various sizes. 


AMERICAN 


METER COMPANY 


Pup Civision 


13500 PHILMONT AVE., PHILADELPHIA 16, PENNA. 


DIVISION 
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and PhD degrees, He invented with 
Dr Fitz-Hugh Marshall a scintilla- 
tion counter, predecessor to the 
Geiger counter in detecting nuclear 
radiation. 

Hulm is a native of Southport, 
England. He did his undergraduate 
and graduate work at Cambridge 
University. In 1949 he came to the 
U.S. as a research fellow in cryogen- 
ics at the Institute for the Study of 
Metals, University of Chicago. He 
was named assistant professor in 
physics in 1951 and joined Westing- 
house Corp as a research scientist 


in *54. 


Management changes 


Charles E Nelson Jr 


Waukesha Motor Company's new 
president, C E Nelson Jr, replaces 
J E DeLong, president of the com- 
pany for the past 25 years. DeLong 
retired from the company in October. 

Nelson's earliest activities in Wau- 
kesha in 1929 were connected with 
the financial dept. He later became 
factory production manager and in 
1949 the president's assistant. He 
was made a member of the board in 
1951 and executive vice-president in 
1957. 

Nelson has been active for many 
years on the Executive Committee of 
the Int Combustion Engine Inst, Dept 
of Defense’s Int Combustion Engine 
Industry Advisory Committee on 
Engine Standardization. continued 
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DECADE 
OF OPERATION PROVES MAINTENANCE 


OF BUELL ‘SF’ PRECIPITATORS AVERAGE LESS THAN 2% 


In 10 years of selling ‘SF’ electric precipitators, the number of replacement parts ordered from Buell has 
amounted to only 1.17% of the total sales! Even on emitting electrodes, usually the most vulnerable part 
of a precipitator, replacement has amounted to less than 1% of the original number installed. What do 
these extremely low percentages mean? Exceptionally low maintenance costs, for one thing, continuous high- 
efficiency operation, fewer shutdowns and process interruptions. Buell self-tensioned emitting Splratec- 
trodes eliminate vibration found in weight-tensioned wires. Buell’s low maintenance 
precipitators will provide you with the most satisfactory operating results. They’re 
backed by 25 years of experience in dust collection, with the practical know- 
how gained on hundreds of installations. Write for descriptive literature. The Buell 
Engineering Company, Incorporated, Department 50-L, 123 William Street, New York 
38, New York. Northern Blower Division, 6428 Barberton Avenue, Cleveland, Ohio. 
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The straight-through 
Venturi design coupled 
with the unique patented 
control element of the ball 
and cage makes the Gen- 
eral Kinetics’ P-K Paul 
Control Valve ideally 
suited to both routine and 
critical applications. It is 
highly resistant to erosion 
ond abrasion, and it offers 
long life and elimination 
or reduction of down-time 
with a resulting economy 
in overall cost. 


The P-K Paul Valve is 
available in standard 
sizes from “4” to 14” in 
accordance with ASA 
Standards. Larger sizes 
are available upon 
request. 


/DARDIZED 


DESIGNED FOR THE 


POWER INDUSTRY 


P-K Paul Venturi-Ball 
Control Valve 


Write today for our new 16 page 
Technical Bulletin No. GV-101. 


197 South Van Brunt Street - Englewood, New Jersey 
LO 7-3803 + TWX: ENGL NJ 1005 
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Retirements 


G C Camilli, supervisor of prod- 
uct engineering for General Electric 
Company, after 36 years. 

Dr G H Keulegan, National Bu- 
reau of Standards, after 38 years. ef 

W J Schmidt, assistant vice-pres- 
ident of sales, Long Island Lighting 
Co, after 28 years of service. 


‘ 


E Dulin 


Byron Jackson Div of Borg-War- 
ner Corp announces their board 
chairman's retirement after three 
decades of leadership. He was presi- , 
dent of the company from 1929 to 
1958 and chairman of the board 
since 1945. E S Dulin retired from 
the company on Sept 1. He will con- 
tinue his outside interests and main- 
tain an office in Los Angeles’ Statler 
Center Building. He is director of 
a number of California industries. 
His company was one of the pio- 
neers in the West, founded in Cali- 
fornia in 1872. In its 88-year history 
of operation it was led by four men: 
Byron Jackson, J B Keating who 
took over in 1913, Dulin, and A W 
Rose who succeeded Dulin as presi- 
dent in 1958. The company manu- 
factures centrifugal pumps for the 
agricultural, power-generation, indus- 
trial, municipal and nuclear services. 


Obituaries 


Cyril R Bloom, supervisory en- 
gineer in Allis-Chalmers steam-tur- 
bine dept, on Sept 26. 
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for DEAERATING HEATER BULLETIN: WC-206A. 
Utisitties Department U-107 
GRAVER WATER 
CONDITIONING CO. 


216 West 14th Street, New York 11, 
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How to save water and prevent over-cooling of 
compressors, small engines, and hydraulic oil-coolers 


When cooling water is controlled manually the operator 
frequently leaves the valve nearly wide open, in order 
to play safe if the load varies. The result is over-cooling. 
If he attempts to vary the flow of water he risks the dan- 
ger of under-cooling. Automatic cooling controls assure 
proper cooling at all times and effect important econo- 
mies in water consumption. 

And here are three different experiences at Revere 
Copper and Brass plants which may give you some tips 
on solving your own cooling control problems. 


How Revere Copper & Brass Saved over 50% 
| on water 


| The Riverside, California, 
| plant of Revere Copper & 
| Brass was plagued by over- 
cocling of compressors. In 
addition, their water con- 
sumption was high — ap- 
proximately 2,000 gallons an 
hour. By simply installing 
Sarco T-44 automatic cool- 
ing controls on the com- 
pressor cooling lines, plant 
engineers eliminated over- 
cooling and cut water con- 
sumption about 60%. 
Sarco 1-44 automatic cooling contro! | Another benefit wes 8 save 
installed at Revere’s Riverside plant. ing in tool maintenance. 
(Originally excess moisture 
was causing difficulty with a large number of air screw- 
drivers used in the plant.) With the T-44’s in service the 
maintenance problem has practically disappeared. 


Manual control was wasting water at 
Rome Manufacturing Co. Div., Rome, N. Y. 


At the Rome Manufacturing Company Division of Revere, 
at Rome, N. Y., cooling water for air compressors originally 
was manually controlled. When they installed Sarco 
T-44 automatic cooling controls on the cooling water 


7-44 cooling control on compressor at Rome Manufacturing Co. Div. of Revere. 
Sarco sales representative Emiie Strickiand points to control installations. 


lines they made substantial 

savings in water. They saved 

damage and maintenance 

cost on the compressors, too, 

That’s because they elimi- 
nated the errors inherent in 

manual control. Automatic 

cooling controls always as- 

sure optimum cooling by 

permitting safe operation at 
the maximum temperature 
recommended for any given) 
machine or process. 


installation of a Sarco 1-44 on com- 
pressor at Rome, WN. Y. 


Water conservation program at Baltimore 
led to automatic control 


Double target of engineers at the Baltimore plant of 
Revere was a water conservation program plus tighter 
temperature control. To achieve both objectives they 
installed Sarco automatic cooling controls on an air come 
pressor, an aftercooler and a hydraulic oil cooler. 

Results were so satisfactory they followed through by 
installing 50 additional Sarco controls. 


For more information on cooling control, contact your Sarco 
Sales Representative, District office, or write — 2169 
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Inside story on automatic 
cooling control 


Simple, gadget-free design, Fully mod- 
ulating. Sensitive liquid-filled thermo- 
stat gives you uniform movement of 
valve for each degree of temperature 
change, at all points on the range. Pack- 
less — no stuffing box — no leaks — no 
valve stem jamming. Self-contained — 
no part of mechanism exposed. Depend- 
able and inexpensive — thousands in 
service. So reasonable in cost, you can 
afford Sarco automatic cooling controls 
for every application. 

Sarco T-44 self-powered cooling con- 
trol is available in standard 50° adjust- 
ment ranges: 60-110° F., 85-135" F., 
110-160° F. and 135-185" F. Sizes: %”, 
%”, %” and 1”. 


For the full story on 
Sarco Cooling Controls... 


contact your Sarco sales representative 
or district office, or write— 
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James F Fogarty, retired head 
of former North American Co, at the 
age of 72. 

Homer W Forschner, general 
sales manager of Electric Machinery 
Mfg Company, on Oct 8. He was 54. 

K M_ Irwin, vice-president in 
charge of engineering for Philadel- 
phia Electric Company, on Oct 3 at 
the age of 67. 

F C Kellogg, president of Pio- 
neer Service & Engineering Co, on 
Sept 27. 

Joseph N Kelman, founder of 
Kelman Electric and Manufacturing 
Co, pioneer in the power-circuit- 
breaker field, on Sept 24. He was 86. 

Edward F Simon, founder and 
president of Ohio Machine & Boiler 
Co, on Sept 26 at the age of 81. 

Maurice F Stack, former direc- 
tor and vice-president of Ebasco In- 
ternational Corp and Cuban Electric 
Co, at the age of 77. 


Dr Harry K Ihrig 


Allis-Chalmers Manufacturing 
Co vice-president Dr H K Thrig died 
toward the end of last summer. In 
charge of research for Allis-Chal- 
mers, Dr Ihrig made outstanding 
contributions in the research field. 
He held more than 20 patents in 
varying fields and authored numer- 
ous scientific papers. At Allis-Chal- 
mers he headed the group of scientists 
which developed a fuel cell capable 
of powering an experimental tractor. 

Dr Ihrig studied at the University 
of North Dakota and received his 
doctorate in chemistry from the Uni- 
versity of California. He was re- 
search professor in biophysics at 
Marquette University’s graduate 
school. 

His affiliations included member- 
ships in ACS, AIChE, AIME, ASM 
Electrochemical Society and Nationa! 
Society of Professional Engineers. 


Consultants 


Commonwealth Services, Inc: G 
O Ladd, senior consultant in the Rate 
Dept. Dayeo Corp: R G Hayes, 


technical consultant on urethanes. 


CONDITIONING’ 


What he means by air condition- 
ing and what you mean by it 
are as far apart as the poles. He 
may be an “expert” but if you 
really want a full picture of the 
latest developments in air con- 
ditioning, you can do this best at 
the Heating & Air-Conditioning 
Exposition. 


Top executives, salesmen and 
design and production engineers 

‘l be on hand to provide spe- 
cific information and money- 
saving tips about use of related 
equipment, more efficient meth- 
ods of installation, maintenance 
techniques and anything else 
they know from which you can 
profit. 


More than 500 companies par- 
ticipating will constitute the 
most concentrated and versatile 
range of heating, refrigeration, 
air conditioning, and ventilating 
systems, equipment, and compo- 
nents available and applicable 
to your needs. Plan your visit 
now! 


th ternational Heating 


Auspices ASHRAE 
CHICAGO, ILLINOIS 
International Ampitheatre 
Feb. 13-16, 1961 


Management: 
INTERNATIONAL EXPOSITION COMPANY 


480 Lexington Ave., New York 17, N. Y. 
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NEW FROM Hal 
Low-Cost - High-Performance 
“PACKAGE” 


DEMINERALIZERS! 


TWO-BED and UN-A-BED 
STANDARD UNITS 


AVAILABLE!! 


Unless special conditions require you 
can save big money—and get excellent results—with the new H&T Standard 
“PACKAGE” DEMINERALIZER! Into these superior Standard Units, we've put the 
experience of 16 years in building many hundreds of manual and automatic demin- 


eralizing systems. Result: H&T “PACK 
design and constructicr 


to use a special demineralizing system, you 


AGE” DEMINERALIZERS are masterpieces of 


iled in performance and wonderfully low in cost. 


Write for details of Two-Bed and Un-A-Bed Deniinerolizers 


HUNGERFORD & TERRY, INC. 


CLAYTON 3, NEW JERSEY 
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Modern construction such as the 
Geodesic Dome of the Casa Manana 
Opera House, Fort Worth, Texas, 
requires the kind of lightweight 
moisture-barrier material only 
Asspeston ALMF provides. 


This exclusive fabric combines 
polyester-reinforced aluminum with 
our specially engineered fabric 
to provide: 


your insulation protection problems and 


US United 


Rock 


THEATRE IN THE ROUND—ASBESTON"* CEILED 


self-protected decorative s"'rfaces 
requiring no painting or ma.utenai'ce 

* maximum fire resistance 

+ high thermal and optical reflectivity 
plus low emissivity 

+ high resistance to weathering and 
chemicals 

+ high tensile and tear strength 

+ high resistance to flexing, folding 
and abrasion 


For detailed information on how ALMF and non-aluminized AspEsTon can help you with 


design ideas, write us today at the address below. 
Textile Division 
States Rubber 
20, N.Y 


efeller Center, New 
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Ingenious Mathematical Prob- 
lems and Methods. By L A Gra 
ham. $1.45. Dover Publications, 
Inc, 180 Varick St, New York 14, 
N.Y. 

A new kind of “book” features orig- 
inal contributions by outstanding 
engineers and mathematicians. This 
collection of authentic mathematical 
problems was selected from the col- 
umn appearing in the Graham Dial, 
organ of Graham Transmissions, Inc, 
of Menomonee Falls, Wis. For over 
17 years they have printed scores of 
mathematical problems, many created 
especially for the Dial by its more 
than 25,000 readers. 

In selecting 100 of the Dial’s puz- 
zles for publication in book form, 
L A Graham was guided by the 
assumption that “a vast group of 
people, when they put aside formal 
mathematics at graduation, retain 
nevertheless a latent love and interest 
in the subject . . . quickened and 
aroused by provocative problems of 
the sort we have to offer.” 

Following this line of reasoning, 
Graham chose problems which call 
for some knowledge of all branches 
of mathematics. 

Some problems demand the appli- 
cation of more advanced math. How- 
ever, most can be solved effectively 
by a number of methods. Evaluating 
the solutions offered by Dial readers, 
Graham points out that no solution 
is definitive—there is always room 
for more experimentation and im- 
provement on the work that has al- 


ready been done. 


Unfired Pressure Vessels, The 
ASME Code Simplified. By R 
Chuse, 154 pp, 66 tables, charts, 
$8.75. F W Dodge Corp, 119 W 40th 
St, New York, N. Y. 

Fourth edition of this simplified 
guide to ASME Boiler and Pressure 
Vessel Code, it’s revised, updated, 
includes current changes of the Code. 
Text is clear and concise; author out- 
lines and clarifies problems in shell 
thickness, material classification and 
identification and testing procedures, 
among others. Basic causes of acci- 
dents and failures, design pitfalls, 
steps for weld inspection are out- 
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* Wylie Filter Plant, North Texas Municipal Water Districts 


MILLION 
GALLONS | 


controlled by Lo” Motorized Valve 


The water discharge of the North Texas Municipal Water Districts, Wylie 
Filter Plant, with a capacity of twenty million gallons a day, is controlled by 
“Hi-Lo” two speed LimiTorque Operators, mounted on Iowa Gate Valves. 
The “Hi-Lo” LimiTorque Valve Operators are used in the filter gallery and 
high lift Pump Station of the Wylie Filter Plant, located at Wylie, Texas, and 
control the operation of the main pump motors. They help prevent water ham- 
mer and surge by opening the discharge valves slowly for the first 25% of valve 
opening and the remaining 75% at high speed. 
North Texas Municipal Water Districts supplies ten North Texas Munici- 
a and the District’s largest customer, the City of Dallas . . . Additional 
imiTorque Operators are used in other pumping plants operated by the Dis- 
trict. 
Forrest and Cotton, Consulting Engineers for this project specified Limi- 
Torque “Hi-Lo” Two Speed Valve Operators because of their extreme reliabil- 
ity and accuracy. 
Solve your most complex motorized valve application by the use of “Hi-Lo” 
LimiTorque motorized operators for dependability, safety, operating economy 
and long service life. Send for complete new Cata- 
LimiTorque can be field-mounted on your existing valves—contact your log L-550, and please use 
valve manufacturer or nearest LimiTorque sales-engineering office. your Business Letterhead. 


THERE 1S NO SUBSTITUTE FOR om 


| 
Th ilo rq Li PHILADELPHIA GEAR CORPORATION 


KING OF PRUSSIA (SUBURBAN PHILADELPHIA), PA. 
Offices in all Principal Cities 
SNOUSTRIAL GEARS & SPEED REOUCERS: LIMITORQUE VALVE CONTROLS* FLUID AGITATORS:> FLEXIBLE COUPLINGS 
Limitorque Corporations King of Prussia, Penna. 


See us at the Power Show—Booth 141 
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— for every engineer 


Here are four bulletins that can make a basic contribution to the 
things every operating man seeks...more efficient operation... 
automatic operation...safer operation. 

Read the brief descriptions of these booklets. Use the coupon 


to request any or all of them. 


MSDONNELL & MILLER, Inc. 
3506 N. Spaulding Ave., Chicago 18, Ill. 


Send me a copy of bulletin(s) checked: 


Steam Booklet, L-711 

(LJ Hot Water Companion Booklet, P-30-C 
Fiow Switch Bulletin, 

() Special Application Booklet, ERS-A 


COUPON 
BRINGS 
THEM— 


Company 
Address 


City, Zone, State 


By 
| Mail to: MSDonneil & Miller, inc., 3506 N. Spauiding Ave., Chicago 18, Ill. 
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lined. Tables, charts and diagrams 
supplement text, help to give Code 
calculations quickly. This is a val- 
uable handbook for those fabricating 
and using Code vessels. 


Fuel Abstracts and Current 
Titles. Published monthly by The 
Institute of Fuel, 18 Devonshire St, 
Portland Place, London, W. ! 
Monthly classified summary overs 
world literature on all scientific and 
technical aspects of fuel and fuel 
usage, takes over the job left by Dept 
of Scientific and Industrial Research 
publication which ceased publication 
in ‘58. This is a helpful referer ce 
for anyone doing research in fuel 
technology or concerned with the 
technical applications of fuel in in- 
dustry. Annual subscyiption rate: 
$36.00. 


The Johnsonville Steam Plant 
(Technical Report No. 31). Ten- 
nessee Valley Authority. 678 pp, 264 
illust, 90 exhibits (maps, diagrams, 
etc), $5.00. TVA Treasurer's Office, 
Knoxville, Tenn. 
Johnsonville, on Kentucky Lake ‘1 
western Tennessee, is first of seven 
large steam-electric plants built by 
TVA between 1949 and °59. This 
report details planning, design, con- 
struction, initial operation and costs 
of Johnsonville’s first six units; sta- 
tistics cover the final four units. 
The plant started with two units. 
Advent of the Korean War in 1950 
made four more advisable, and nor- 
mal system demands urged final 4- 
unit addition. Completed in 1959, the 
1,350,000-kw installation has 10 
units. This is one of the world’s 
major steam plants. Johnsonville is 
a vital part of the TVA power sys- 
tem; its record should be of general 
interest to electric-power suppliers, 
engineers and constructors. 


General Electric Co is producing 
sealed-off thermionic converters for 
industry. The size of a silver dollar, 
converter weighs three oz, generates 
at least 1-watt capacity. 
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Regenerating Water Softeners Eficientiy: 


Only one salt dissolver delivers 
Saturated brine lowest 


lt’s the Sterling Lixator—a fully automatic rock 
salt dissolver developed exclusively by Interna- 
tional Salt Company for making 100% saturated 
brine from economical Sterling Rock Salt. It’s 
being used in hundreds of industrial and com- 
mercial water softener installations because of its 
simplicity, economy and trouble-free operation. 
Here are the Lixator’s advantages: 


Lixetor has no moving parts—nothing to get 
out of order. 


Downflow principle. After water is admitted 
into the Lixator, it flows down through the rock 
salt in the dissolving zone. 


Brine is self-filiered for maximum purity. There 
is no sand or gravel filter bed to bother with. 
Instead, rock salt crystals in the lower portion of 
the Lixator completely filter the saturated brine. 


Fully automatic. Whenever brine is drawn off, 
water is automatically admitted into the dissolving 
chamber to make more brine. Rock salt flows in 
from a Lixator hopper or down a chute from an 
overhead bin. The only requirement is to keep the 
storage section filled with Sterling Rock Salt. 


Great flexibility. The Lixator can be placed any- 
where, at a point most convenient for salt de- 
livery. Pipes deliver brine to the softeners. 


A Diagram of Sterling Storage Lixator. Designed for 
larger operaticns, the Storage Lixator is a combination 
salt storage, salt dissolving, and brine storage tank. On 
delivery, Sterling Rock Salt is unloaded directly into the 
Lixator. Lixate Brine is made automatically, as it is in 
every type of Lixator. 


SALT COMPANY 


“A STEP AHEAD IN SALT TECHNOLOGY” 


Diagram of Sterling Model Lixator. This is today’s most widely used rock 
salt dissolver. It’s available in many standard sizes—from 24” to 120” in 
diameter . . . with brine-making capacities up to 6,000 gallons per hour. 
Lixators come in enameled steel, Monel metal, or corrosion-proof plastic 

. with storage hoppers (standard low-lip, wail- -type, cylindrical, corner, 
etc.) to suit any plant requirement. 


For information on how your plant can save money with a Lixator, contact 
the nearest International Salt Company sales office. You can also get a free 
copy of “Brine for Today's Industry’ —which fully describes the Lixate Process. 


District offices: 


Bosion 
Buffalo 
Charlotte 
Chicago 
Cincinnati 
Detroit 
Newark 
New Orleans 
New York 
Philadelphia 
Pittsburgh 
St. Louis 


International Salt Company 
Dep't. P-12 
_ Clarks Summit, Penna. 


Please have representative call with fur- 
Cj ther information. 


Please send free booklet, “Brine For 
Today's Industries.” 


Name 


Address. 


City 
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"Valves of Electric 
Furnace lron—an 


R-PaC specialty” 
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‘“Manufacturing castings from iron melted in our own electric furnaces 
and to our own specifications has long been an R-P«C specialty. Recog- 
nized for their superior quality, these castings of highly refined metal 
are substantially free of impurities. Dense grain structure gives them 
a high resistance to corrosion, high tensile and transverse strength, 
plus excellent deflection characteristics. In fact, their physical prop- 
erties far exceed the standard requirements for iron valve castings. 
And all of these advantages are available to you in R-PaC Electric 
Furnace Iron Valves at no extra cost.” 

Shown here is an R-PaC Gate Valve of the flanged end type. It is 
available in sizes from 2” to 24” in bronze trim or all-iron construction. 
The R-P«C Iron Valve line includes other popular types of Gate, Globe, 
Angle and Swing Check Valves—all made of Electric Furnace Iron. 

Contact your R-P&C distributor. He can supply you promptly 
with any Iron Valve you need as well as gate, globe, angle and check 


valves in bronze, cast steel and forged steel; all in a wide range of sizes, 
styles and pressure classes. See him or write... 


VALVES 


R-P aC Valve Division, American Chain & Cable Company, inc. 


Reading, Pa., Atlanta, Boston, Chicago, Denver, Detroit, Houston, New York, 
Philadelphia, Pittsburgh, San Francisco, Bridgeport, Conn. 
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I his pair of 200 KW Murray Turbine 


generators supply constant, around-the- 
xx clock electrical power in a mid-western 
plant. 


The Murray Design 75 — 400 KW Tur- 
bine generator sets provide all the safety 
and economy features of the most mod- 
ern larger designs — and at the same 


PACKAGE time offer the advantage of low initial 
cost and maintenance. 
FO 4 TH g Murray Turbine generator sets can also 


o be furnished in ratings from 500 KW 
OS 5 M ALL PL ANT to 3,000 KW. Your Murray Representa- 
x tive will give you details. Write for his 
name today. 


XR 


MURRAY IRON WORKS COMPANY e BURLINGTON, 
Buliders of Steam Power Equipment for Nearly a Century. 
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“team"' of top performers 
from CLARAGE 


FOR FORCED DRAFT... FOR INDUCED draft fan with 36 forward curved blades. Clarage equip- 
DRAFT...AGAIN CLARAGE QUALITY ment, such as this combination, has been selected for 


1S THE CHOICE! These Clarage units, pictured over 4,500 central stations and industrial power plants. 
on the shipping dock, will soon be in service at one of the 
nation’s leading paper mills. ’ 


These users know that with anything as vital as unin- 
terrupted operation, it pays big dividends to get the best 
in equipment—Clarage. 


At the top is the Clarage Type AF Dynafoil forced For complete information, request Catalog 905 on the 
draft fan with airfoil blades and Vortex Controls at the Type DN, Catalog 859 on the Type AF, and Catalog 901 
inlets; below is the Clarage Type DN Dynacurve induced on the Type RT induced draft fan. 


Dependable equipment for making air your servant 


CLARAGE FAN COMPANY 


Kalamazoo, Michigan 
SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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For trouble-free 
underground 
hot pipe insulation 
specify GILSULATE* 
with Engineer-Supervised 
Installation 


Every engineer charged with the responsibility of designing a central 
heating system to heat all buildings of a college, institution or industrial 
plant knows the money-saving advantages of such a system if properly 
planned. But he is aware that planning the underground piping can in- 
volve many problems, for the system must provide proper insulation and 
also protect pipes against corrosion, chemical and electrical attack. 


The easy, one-step solution to many of the problems of underground 
hot pipe insulation is to call the GILSULATE distributor in your area: first, 
for the superior quality of the insulation material he sells and, secondly, 
for the excellent service he has to offer. 

GILSULATE is a naturally-occurring mineral which, because of its 
unique chemical and physical properties, is chemically neutral in all soils, 
dielectric, impervious to mold, rodents and plant growth, and is water- 
resistant. Irs thermal efficiency, low installation cost and long service life 
are supported by extensive laboratory and field research, and also by years 
of successful use in thousands of installations throughout the world. 


Service that saves time and trouble—Ic is as important to our reputa- 
tion that GILSULATE be used properly as it is for the engineer to assure his 
cusiumer of an efficient, economical installation. Our distributors’ experi- 
enced mechanical engineers will work with you in preparing underground 
piping plans, checking soil conditions and arranging for supervision of 
the installation work. And, without any cost to you, plans and specifica- 
tions will be checked by American Gilsonite's Engineering Department. 


Full-time engineer supervision of installations—Every GILSULATE 
installation of 30 tons or more is supervised by an American Gilsonite 
Company field service representative who stays on the job until it is com- 
pleted. Smaller jobs are inspected by the distributor's engineer. This is a 
guarantee to everyone concerned...owner, architect, engineer, mechanical 
contractor and materials supplier ...that every step of the job will be 
exactly to specifications. 


Without obligation, we will be pleased to send you technical informa- - 
tion On GILSULATE insulation so you can evaluate the merits of this low- 
cost, poured-in-place material. We will also put your name on the mailing 
list to receive free copies of PIPE INSULATION NEWS. 
Once you have learned the merits of GILSULATE, we feel certain you 
will want to write your “specs” to assure the use of GILSULATE... with 
FACTS ABOUT GILSULATE engineer-supervised installation. 
1, Easy-to-use--just pour, shovelpoint 
and tamp...pipe heat does the rest. 
2. Forms protection against heat loss sof _ 
and all hazards commonly encountered < mee. oe THE INSULATION FOR LIFETIME PROTECTION 
by buried hot pipes. OF UNDERGROUND HOT PIPES 
Needs no housing or mechanical 
sheaths: no mixing, special handling 
or equipment. 
Only needs normal pipe spacing: for 
multiple pipe or cramped conditions. 
Four types available: — AMERICAN GILSONITE COMPANY 
‘Type A for 220-300° F. temp. range ee Municipal Airport P.O. Box 15, Salt Lake City, Utoh Tee 
Type B for 300-365° F. temp. range Affiliate of Barber Oil Corp. & Stondord Oil Co. of California 
Type Special B for 365-420" F. temp. range Distributors in Principal Countries of the World 
‘Type C for 420-520° F. temp. range 


POWER * DECEMBER 1960 For more facts circle 337 on Reader Service card, p 139 


Ie 
€ 
= 
| 
a | 


asks: Suppose nobody 
went “behind the curtain’? 


224 


A letter from Bob Caldwell in Pittsburgh, Pa. 
suggests an interesting wrinkle. Like a lot of us, 
Bob kept vigil into the wee hours last month trying 
to learn who would be the next President of the 
U.S. Nothing partisan about his note; no mention 
of whether or not his man made it. His first com- 
ment dealt with the Alice-in-Wonderlandy way we 
go about electing a president. 

“We pride ourselves,” he says, “on being the 
most progressive nation on the face of the earth. 
Yet we continue to stay with what a TV newscaster 
aptly called a ‘constitutional monstrosity’.” He 
goes on to say that it’s our own fault, that we can 
throw the electoral-college system out if we want to. 
But enough people have to get riled enough to force 
the change, or things will stay as they are. 

Next comes Bob’s chief gripe, and his somewhat 
intriguing suggestion for corrective action. The 
fact that over 66-million voters turned out leaves 
him cold. “This country has over 80-million peo- 
ple qualified to vote,” he claims. “So what happened 
to the rest? Let’s assume that 30% of the no-shows 


had a legitimate reason. This still leaves almost 10 
million who just can’t be bothered. Appeals to 
their patriotism, such as your piece in Power in 
November 1956 (The most powerful man in the 
country, p 174), mean well but don’t do the trick. 
Maybe if these people got hit where it would hurt 
—in the pocketbook—-we'd have a ‘record’ turnout 
at all local, state and federal elections.” 

Bob’s suggestion id that each voter get a receipt 
as he leaves the polls. Nothing to indicate his party 
affiliation or how he voted, just to prove he showed. 
Come time to file his final income-tax return, he'd 
affix his receipt to the return with other proof of 
claims for legal exemptions. People who had legi- 
timate reason for lacking a receipt could easily 
establish proof. 

With passage of appropriate laws, Bob suggests, 
internal-revenue people could do a couple of things: 
(1} a return with no voting receipt—nor ex- 
planation of why not-—-would automatically cost 
the individual his $600 basic exemption (2)— 
which Bob says might be more effective because no 
additional legislation would be needed, and would 
knock in the head any screams about “constitutional 
rights”—such returns would go into a bin marked 
“full field investigation.” Says Bob, “. . . since 
these people would be self-confessed shirkers of 
their moral obligation to vote, it’s reasonable to 
suspect they might be ducking their share in pay- 
ing for the free way of life we enjoy in this coun- 
try. With a crackdown of this sort, Uncle Sam 
would uncover more than enough to pay for the 
extra effort.” 

Most of us will, I think, sympathize with Bob’s 
thinking in this vein. But would this solution in- 
crease the quality of voting, or merely the quantity 
of votes—might it, in fact, dilute results desired 
by those who cast a thoughtful vote? 

I’m sure all of us agree with Bob Caldwell’s con- 
clusion that it’s unlikely we'll ever be able to do 
anything about the shirkers but, even so, our sys- 
tem is a million times better than living where one 
is told how to vote. 
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Minimum depth outdoor 
switchgear enclosure 


Walk-in outdoor 
construction 


All-new switchgear makes I-I-E primary 
unit substation better buy than ever 


I-T-E custom designs your primary substation just for 
" you—to meet your exact power, space and future 
expansion requirements—yet charges you nothing extra. 
This is just one of the ways that I-T-E gives you a 
better buy. 


And now! I-T-E primary unit substations come with 
completely new HK switchgear as standard equipment. 
You get all the advantages of today’s most advanced 
switchgear in outdoor equipment: new compactness, 
stored energy closing, new ease of access, and new safety 


for personnel. It’s available in minimum depth outdoor 
enclosures for areas where space is limited, or outdoor 
walk-in construction for easy maintenance in bad 
weather. All doors and joints are completely gasketed. 
All parts are treated for rust resistance and painted 
prior to assembly. 


I-T-E primary unit substations are available in all 
standard kva ratings and secondary voltages to 13.8 kv. 
Write for complete information. I-T-E Circuit Breaker 
Company, Dept. SW, 1900 Hamilton St., Phila. 30, Pa. 


I-T-E CIRCUIT BREAKER COMPANY 
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Illustrated is one of the six 
12-cylinder Fairbanks Morse 
Inatant Power Units (Generating 
Model 38 TD8 ‘4) just installed 

at Thule, Greenland, key American 
defense base, to power the giant 
radar screens that warn of 
approaching missiles or aircraft. 


This is the world’s fastest-starting diesel generator—and the most economical 


Advanced opposed-piston design—an exclusive Fairbanks 
Morse development—makes this Instant Power Unit the 
world’s fastest, most economical standby! 

Within 30 seconds, it hums to peak power! Full, vibration- 
less power! Automatically! Sturdy, self-contained, a complete 
generating package that delivers more kilowatts at less cost 
in less time than any other unit. 

A model to meet every need. Automatic or manually con- 
trolled. Accessories to your specifications. For utilities and 
other vital services. Produces up to 2500 KW at 900 rpm. Can 
be linked in multiple units to supply any volume of power for 
peaking, standby duty, dead load pick up. 

No faster, better protection at any price than a Fairbanks 
Morse Instant Power Unit. 

For full details or custom specifications, write today to: 
Mr. S. K. Howard, Director of Marketing, Diesel Products, 
Beloit Division, Fairbanks Morse & Co., Beloit, Wisconsin. 
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Fairbanks Morse’ 


A MAJOR INDUSTRIAL COMPONENT OF FAIRBANKS WHITNEY CORPORATION 
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Only offers both 


water-cooled and air-cooled rotary compressors 


of equal efficiency and long service life 


Davey stationary compressors are availabie 
in 2 to 125 h. p. @ 100 p.s.i. sizes 


With Davey you can meet every com- 
pressor need—perfectly! For Davey gives 
you your choice of a complete line of both 
water-cooled and air-cooled Hydrovane 
Rotary units. These are equally efficient, 
economical to operate . . . built for long, 
trouble-free service. 

This means you can now use air-cooled 
compressors in locations where water is not 
available or water cost savings are highly 
essential. 


IMPORTANT: Oil consumption of 
Davey Hydrovanes is only a fraction (often 
less than 10%) of that of other rotary com- 
pressors. In fact, Davey Hydrovanes use no 
more oil than ordinary reciprocating units. 
Also, only Davey offers long-life Perma- 
Vane* blades. These eliminate blade deter- 
ioration and breakage—biggest source of 
rotary compressor trouble. 

See your local Davey distributor today! 
Or, write for Bulletin E. 


*U.S. Patent No. 2,905,376 


A-2489A 


Industrial Division 


DAVEY COMPRESSOR CO. 


Kent, Ohio 


Distributors in All Principal Cities 
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FORGED STEEL VALVES & FITTINGS FOR 
TOUGHNESS AND TROUBLE-FREE SERVICE 
Forged from carbon and alloy steels, Vogt valves, 
fittings, flanges and unions are built to sofely 
handle liquids and goses at high pressures and 
temperatures in the modern petroleum refinery 
and petro-chemical plants. The complete line in- 
cludes flanged, screwed and socket weld end 
globe, gote ond check valves—ells, tees and 
crosses — couplings — bushings — plugs—-unions — 
flanges and flange unions—ond weld caps. 


AT LESS COST 
More than 70 yeors of engineering and 
monufocturing experience is incorporated in 
Vogt refrigerating and ice making equip- 
ment. Compression Systems and Tube-ice 
Machines in a wide ronge of capacities 
serve industriol ond processing plants and 
institutions here ond abroad. 


SPECIAL MATERIALS CC/MBAT CORROSION 
AND PRODUCT CONTAMINATION 

Our modern shops produce o wide variety of equip- 
ment from special metals ark’ alloys to fight cor- 
rosion ond product discolorction or contamination. 
Fabrication procedures insure that corrosion resistant 
properties of welds will match that of the materials 
used to construct the equipment. 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


PLANTS, POWER PLANTS AND PROCESS INDUSTRIES 


PROCESS EQUIPMENT FOR 
EVERY SERVICE 
Vogt constructs process equipment in wide variety 
to all Codes. Stills and towers, oi! chillers, crys- 
tollizers, heat exchangers, molding machines, etc., 
serve in the manufacture of oils, roses, 100 
octane gasoline, synthetic rubber, chemicals and 
related products ardund the world. 


HIGH EFFICIENCY STEAM GENERATORS 
Vogt steam generators are designed to give maxi- 
mum rating in a minimum of space, with high ef- 
ficiency ond low maintenance expense. Bent tube 
and straight tube designs ore available for solid, 
liquid of gaseous fuels to meet every power, pro- 
cess or heating requirement. 


SALES OFFICES: 
New York, Chicage, Clevelond, Dellas, Camden, N. J., 
St. Levis, Charleston, W. Ve., Cincinnati 
PRODUCTS FOR REFINERIES, CHEMICAL 
4 


Write for literature, Dept. 24A-GP 
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Plant maintenance 
and management 
section 


STEVE ELONKA 
Associate Editor in Cl arge 


Here's how psychological testing can help you develop and at the same 
time aid top management in. . . 


Spotting future engineer executives 


By G BUCKNER Il, Stevenson, Jordan & Harrison, Inc 


Five years ago a combustion engineer in a large steel plant became discour 
aged, left to join a competitor. Today, he has reached top management 
responsibilities and operates a division of several hundred men—another 
example of an engineer treading water in one company and going on to win 
the freestyle in another. High technical turnover is not unusual, but it is 
unnecessary. the first company lost its investment in a technical man. And 
more important, it lost potential leadership. 

Our engineer freely admitted he contributed only routine, uninspired per- 
formance in his original company. How can such a potentially dynamic 
administrator go unrecognized in one company and be spotted in another? 
The answer seems to be that company No. 2 had a formal program of tests 
combined with consultation, designed to ferret out and develop leadership. 

Many companies and individual engineers distrust or fear this type of 
recognition and selection. So to clear away some of the mystery, here are 
straight answers on the usefulness, limitations and mechanics of testing pro- 
grams designed to spot executive potential. To make the answers most use- 
ful to you as an engineer, the whole problem was examined from the dual 
viewpoint of an individual engineer about to be tested and management inter- 
ested in starting a program for developing executive. talent. ew 
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TESTING continued 


4-point program of testing, 


As a management consultant dealing only generally 

with this problem, I went to Dr T A Jackson, head 

of The Psychological Services Div of our firm, Stev- 

enson, Jordan & Harrison, Inc. Dr Jackson has 

initiated and administered hundreds of test pro- 

grams for industry and based his answers to my 

— questions on this experience. I asked seven ques- 

EXECUTIVE REQUIREMENTS of company must be defined first. tions which usually crop up from either manage- 
Psychologist and company management work out detailed review ment or individual engineers faced with a testing 


program. Here are Dr Jackson's answers: 


What decisions must management make first? 


First of all, management must decide what kind of 
consultant to use. I would specifically and emphati- 
cally stress the need to work with a qualified psy- 
chological management consultant. He must have 
a PhD in psychology, must be a Fellow in the Amer- 
ican Psychological Association aid should be a 
full-time practitioner in the industrial field. To get 
the cream of the crop there is one further require- 
ment—he should be a “diplomate.” This means he 
has achieved highest ranking among practitioners 


_ in the field. A directory of organizations and in- 


dividuals offering psychological services to manage- 
hice ‘ ment can be had from the American Psychological 
TEST PROGRAM supplies basic information on each engineer. Association, 1333 10th Street, NW, Washington 6, 
Level of knowledge, general aptitude and interests are defined D.C. or from Dr Karl F Heiser, President, American 
Board for Psychological Services, Glendale, Ohio. 
It must be understood that not all qualified people 
are listed in this directory. 

A company should pick a consultant it will be 
able and willing to work with from time to time. 
The same individual can help with selection as well 
as identification for promotion. Usually he will be 
able to help train and develop individuals, build a 
climate making the nonadministrative engineers 

more productive and creative. 


Can test programs single out 
potential administrators? 


I would not go so far as to say a test program ¥ ill 
unmistakably identify administrators. It should be 
; looked upon as a very valuable adjunct. The prob. 
PERSONAL INTERVIEW by psychologist explores engineer's atti- lem of identifying administrators is of such impor- 
tudes, permits detailed discussion not covered by basic tests tance that the test program should be regarded as 
REVIEW OF REPORT by engineer and management helps define a supplement rather than the last word. I feel that 
personality traits which should be encouraged or developed further engineers, even present administrative engineers, 
: ; are inclined to want specific programs of action that 
will answer specific needs. It would be convenient 
if we could say tests are the complete answer, but 

that would be extravagant. 

If greatest value is to be obtained from a test 
program, reports based on test results should be 
used as a stimulant to study each individual tested. 
A manager’s observations of his subordinates 
(based on working relationships) should be com- 
bined with evaluation reports. This can be done 
best by periodic consultation between manager and 
psychologist. Their sindy of the individual not only 
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interviewing and feedback promotes development of executive talent 


clarifies the man’s leadership potential but provides 
the manager with a better general understanding of 
how best to develop him. Conferences of this type 
are valuable because they help the manager focus 
upon a study of his men, rather than wholly upon 
the nonpeople aspects of his job. 

A test program combined with a continuing con- 
sultative study of the personnel will enable man- 
agement to identify potential administrators much 
more effectively. If this kind of consultative study 


objects to the testing procedure after he has had 
his own feedback interview. | 

I believe that over a period of years, employees 
become pleased to be a part of a company that 
goes to so much trouble to select its supervisors and 
managers. People resent selection for promotion 
on the basis of favoritism or merely seniority. 
Testing combined with other suggested procedures 
is objective and they invariably recognize this. 


is carried on over a period of two to three years How is the first salvo of studies fitted 
and combined with test results, highly accurate pre- into a continuing program which also picks up 
dictions of administrative talent can be made. new employees? 


3 Once the testing program has been inaugurated and 
Can total programs be administered all candidates that may possibly be considered for 
hy company personnel? administrative responsibility have been evaluated, 

No. Tests might be administered but they then, of course, all incoming engineers should go 
. through the same procedure. Procedure used may 
be essentially the same as might be used in the 
selection. Once test evaluation has been given, it 
is unnecessary to repeat until four to five years 
later. The consultation (review) program should 
be annual. 


could not be interpreted by people in a personnel 
department. We, of course, have in mind companies 
of average size. Very large companies sometimes 
have a staff of professional psychologists in their 
personnel departments. We are not referring to 
these very large companies. 


Do evaluation reports based on psychological 
tests always square with management’s 
observations of a man’s performance? 


What portion of total programs are 
company administered? 


As far as the testing program is concerned, part of 
this could be done by the company, although it is 
not necessary. It would also depend upon the size 
of the company. Obviously, company managers are 
involved in the periodic consultation program. 


Can companies take advantage of evaluation 
programs to advertise that opportunity 
for advancement exists? 


Let’s consider present employees first. Initiating a 
testing program with present employees needs to be 
handled rather carefully. Many younger men have 
been tested so much in the Army and in the pro- 
cedure of getting a job that they do not mind tak- 
ing tests. On the other hand, older employees 
are somewhat apprehensive about tests, and a few 
may be positively distrusting. A test should not 
be forced and must be presented to them fairly. 
Usually you can say no one will be hurt by his test 
results and analysis may help him get ahead a lit- 
tle faster. 

The whole testing program can be described as 
an elaborate way of getting a full description of the 
individual. When present employees are tested, 
they must be given the opportunity to talk over test 
results with the individual who reports to man- 
agement. These feedback reports can help an indi- 
vidual manage his own abilities and talents more 
effectively. In addition, they serve to remove a good 
deal of apprehension about tests by dispelling what 
may otherwise be a mystery about the testing pro- 
cedure. Rarely will you find an individual who 


The answer to this question is “yes” 80 to 90% of 
the time. There may seem to be discrepancies, 
sometimes because the psychologist and manager 
use different language and do not observe precisely 
the same traits in an individual. If a case should 
arise where test results and a man’s performance 
are at odds, we go into these situations much more 
thoroughly until the discrepancy is removed or 
accounted for. I would like to add that interpreta- 
tion of test results can almost always be integrated 
with management observations. In fact, very fre- 
quently the interpretation of test results serves to 
confirm and crystallize supervisor's observations. 

It is not a question of promotion by tests as con- 
trasted with promotion by traditional methods. 
A test-evaluation program helps management mo- 
bilize and make effective use of their own powers 
of observation. It makes them more analytical of 
people. When management takes this kind of re- 
sponsible attitude toward their people, both com- 
pany and you as an individual profit. 


While Dr Jackson’s answers to these questions 
demonstrate the practical value and application of 
test programs, we emphasize once more that tests 
are not the “be all and end all” of successfil selec- 
tion and development of technical personnel. A 
test program without consultation limits effective- 
ness of the effort. In our experience, it is the 
combination — test programs and consultation— 
which par’ss the one-two punch for successful per- 
sonnel operations for you or your company. 
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Borler-blowott lines 
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Temperature Thermostone 
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valve 
Supply supply volves ~~ 
Bypass 00 
supply heat 
To sewer exchonger 
Flow-contro/ 
volves 
eoeraror 
Deaerator ‘Heat exchanger 
M, 
boiler-feed pump heck valve 


Simplest form of continuous-blowoff system is Small plants where blowoff amount doesn’t justify 


one in which water blown off ‘rom the boiler passes 
through a shell-and-tube heat exchanger to sewer. 
Makeup water enters the opposite side of the ex- 
changer and picks up heat from the blowoff water. 
Rate of blowoff is controlled by a thermostat- 
actuated regulating valve located in the blowoff line 
leading to the sewer. Blowoff quantity is propor- 
tioned to makeup quantity, thus maintaining con- 
stant boiler-water concentration. 


flash tank can use this setup. Part of blowoff heat 
transfers directly to heated and deaerated feed- 
water, Remianing heat goes to makeup in second 
exchanger. This minimizes heat transfer to makeup 
without sacrificing thermal efficiency, is advanta- 
geous when adding heat to makeup might cut deaer- 
ator performance. This would occur if less steam 
condensed in deaerator, increasing quantity of 
steam relieved to the atmosphere by deaerator. 


No single continuous-blowdown sys- 
tem is applicable across the board. 
Arrangement choice is a matter of 
economics and where recovered heat 
can most effectively be used. Often, 
@ combination of arrangements can 
be profitabie. It’s a matter of weigh- 
ing equipment cost and simplicity 
against incremental savings. Exam- 
ple: Referring to last month’s article 
we know that a 100-psi 25,000-Ib-per- 
hr-capacity boiler with 2500-lb-per- 
hr blowdown can save about $655 a 
year using continuous blowoff with 
just a heat exchanger. Add a flash 
tank and savings are $670, not 
enough increase to justify tank cost 
even with water savings added. But 
a 600-psi boiler, same operating con- 
ditions, could save $210 plus 590,- 
000-gal water per year, a good profit. 
Systems become more profitable as 
boiler pressure, blowoff amount, heat 
value and operating hours increase. 
Here are some typical hookups. 


Last month we discussed continuous-blowdown principles 
and how to estimate possible heat savings. These typical 
hookups show how to... 


Tailor boiler continuous- 
blowdown system to suit 
plant heat cycle 


i By HOWARD B FRANCE, Mgr 
Deaerator & Steam Specialty Div, Cochrane Corp 
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Flashed steam 
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Blowolt - Flash tank should be used with a continuous-blow- 
control off system if blowoff amount is large or if low- 
Che ee pressure steam can be used to advantage in deaer- 


Deaerator — By poss 


ator or process. In this system boiler blowoff enters 


U has! tank where part of water flashes into steam. Since 
/ most heat in the blowoff is in the flashed steam, 
Borler teed pump —w 5yposs Heat exchonger heat exchanger’s heat-transfer duty is significantly 
WX okeup-woter~Bockllush valve reduced. Effluent from the flash tank passes through 

Check valve inlet exchanger where heat in unflashed portion goes to 


makeup, shown at left. 


steam 
outlet 


Somplia 
5 Hash tank 


Blowalt- 
contro! volves 


When high-pressure steam can be used to ad- 


volve vantage, this arrangement gives benefits. Boiler- 

-p blowoff water is flashed at high pressure in one 
/ Nash tank flash tank and the effluent water is flashed at a lower 
pressure in a second tank. Effluent from the second 
tank passes through a heat exchanger where remain- 
ing heat in the unflashed water is transferred to 
makeup. With this arrangement, quantity of low- 
pressure steam is minimized since much of the heat 
is recovered at higher pressure. 


Steam , 
supply 


Deoerator — 


byposs To sewer 


Heat exchonger 


Check valve Back flush volve 


Boiler- blowott s/ines 


Fioshed steam 


When low-pressure steam supply is sufficient for 
deaeration and process needs, this system can be 
used to advantage. Here, boiler-blowoff water is 
admitted to a flash tank where it flashes to steam 
at a higher pressure than deaerator pressure. This 
Kes steam then condenses in a flash condenser by heat- 
Oeaerotor - contro! ing already preheated and deaerated feedwater. 
a] By- volves Condensate from flash condenser returns to deaera- 
tor. Flash-tank effluent goes through exchanger, 

gives up remaining heat to makeup. 


bypass 


Boiler-feed Jo sewer 
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Adjustable base 


Streamlined 
inlet 
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External 


for housing- bearing 
mounted motor 4 /vbrication 
Airfoit by, Belt tube 
whee! conversion 

vanes 


Dischorge 
cone 


Mounting 
feet (optional) 


Heavy - Guty pillow - 
block ball bearings 


CONSTRUCTION FEATURES show how aerodynamic-conversion 


vanes and airfoil centrifugal wheel combine for straight-line flow 
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Typica! performance curve 
TYPICAL PERFORMANCE CURVES have horsepower peaking 


within the normal operating range and at maximum efficiency 


By STEVE ELONKA, Associate Editor 


Compact and quiet: 


By combining a centrifugal fan with conversion vanes 
for the first time, the Sturtevant Div of Westinghouse 
Electric Corp has developed a new straight-line-flow 
unit. Marrying these two features produces a fan with 
increased efficiency, less aoise—and cuts down space 
needed. Now supply and exhaust systems can be tucked 
away in one-half the space needed in past. 

This unit combines advantages of airfoil-bladed cen- 
trifugal-fan performance with space-saving features of 
straight-line air flow. It’s expected to open up new 
design possibilities by fitting handily into small areas 
formerly considered “waste” space in commercial and 
industrial buildings. Fan itself may be as small as half 
the size of conventional scroll type units because housing 
is shaped for straight-through air flow rather than the 
conventional right-angle flow. 

Exterior shape resembles an axial fan, but unit is 
definitely centrifugal. High efficiency comes mainly from 
the airfoil-bladed centrifugal wheel. This design lets air 
follow the blade contours closely, preventing noise-pro- 
ducing turbulence on upper blade surfaces. Aerodynamic- 
conversion vanes also minimize noise, an increasingly 
important element in personnel comfort. 

Fan is rated by the same Air Moving and Condition- 
ing Assn (AMCA) classifications as conventional scroll- 
shaped centrifugal fans. Airfoil wheels are from 27- to 
141%-in. diameter, unobstructed design with no inter- 
mediate rings or stay rods to interfere with quiet stream- 
line air flow. Heavy-steel all-welded casing is braced 


internally to carry weight of largest motors and allow 
for two methods of mounting: motor base on fan housing 
or motor mounted separately on integral vibration base. 
Both models are V-belt driven as illustrated above. 

Volumes range from 4700 to 46,800 cfm, pressures 
up to nine in. of water static. Inlet and outlet sizes are 
the same—-one size of duct ~iay be used. Performance 
and sound levels closely duplicate those of the conven- 
tional scroll-shaped airfoil-bladed centrifugal fans of the 
same wheel diameter. 

Temperature and altitude won't affect volume flow 
—flow at constant speed through one size of fan remains 
the same regardless of gas density. But total pressure 
against which the fan operates varies directly with den- 
sity; so do pressures developed and power consumed. 

Standard performance tables, curves, friction-loss 
tables, etc use standard air density of 0.075 lb per cu ft. 
This corresponds to dry air at 70 F, 29.92-in.-Hg barom- 
eter. When fans must handle gases with other densities, 
corrections in pressure and power must be made. 

Density of air ec gas is inversely proportional to 
absolute temperature and directly proportional to abso- 
lute pressure. Tables supplied by fan manufacturers give 
density ratios for making proper performance correc- 
tions for various temperatures and altitudes. 

To select a fan for other temperature and altitude 
conditions, figure system resistance in the usual way. 
Determine pressure requirement-—also known as cold 
pressure-—for standard conditions, From the perform. 
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ZONE OF QUIETEST OPERATION is indicated by darker shading through cen- 


But fans can’t be considered really quiet at higher pressures 


the straight-line-flow centrifugal fan 


ance tables, select a fan for proper volume at the cold 
static pressure. Fan will produce the same volume at 
selected rpm regardless of density. Pressure actually 
developed is cold pressure multiplied by the density ratio. 
Brake horsepower listed in the performance table, mul- 
tiplied by density ratio, gives you required hp. 

-A specific weight of gas is needed for some applica- 
tions—examples are combustior air or drying. In this 
case, divide fan inlet volume at standard conditions by 
the density ratio to get volume desired at the elevated 
temperature or altitude. Calculate cold static pressure 
for the new fan inlet volume and proceed. 

Fan selection boils down to a problem of balancing 
first cost and operating costs. First cost covers initial 
price of fan, motor, drive, accessories, ductwork, hoods, 
grills, insulation, plus the tally for installation, Oper- 
ating costs include electrical power needed to run the 
fan, and system maintenance. Consider expected life of 
installation, quietness required, location of equipment, 
space available, ete. 

Public buildings, hospitals and schools should get 20 
years or more fan life. But some industrial jobs are less 
permanent—-first cost can weigh heavy. If low operat- 
ing costs are important, select fans near peak efficiency 
and size ductwork for low velocities and minimum re- 
sistance. If you're shooting for low first cost, select 
smaller fans well below maximum efficiency and size 
ductwork for maximum velocities, These fans will mean 
higher resistance loss and higher fan-horsepower needs, 
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but they'll oecupy minimum equipment space for the job. 

When static pressures are high, fan size is smaller 
for a given volume and efficiency. Power requirements 
go up with the higher pressures, so fans can be evalu- 
ated at a high efficiency over a shorter period of time. 

Noise for a given pressure depends on two quanti- 
ties: fan speed and velocity of air leaving the wheel. 
Pressure developed by a fan depends on the product of 
these two quantities, and on whether the fan has low- 
speed forward-curved blades with high air velocity or 
higher-speed backward-inclined blades with low air ve- 
locity. Since noise is proportional to pressure developed, 
it’s the same for either wheel at any given pressure. 

Design of this airfoil-wheel fan lets the air follow the 
blade contours closely, eliminating noise-producing tur- 
bulence on the upper blade surfaces. Aerodynamic-con- 
version vanes direct the air flow leaving the wheel through 
the casing and discharge cone in straight lines. 

In general, noise-level tests prove that fans are quietest 
when operating in the vicinity of maximum efficiency. 
Chart, above, indicates outlet velocities for the zone of 
quietest operation. Following this chart will help you 
select the quietest possible fan for the job. 

Mechanical noise also must be considered. A solid 
foundation with proper vibration isolation is best for 
extreme quietness (see Vibration Isolation, Power, Aug 
1960). Bearing noise at normal fan speeds is insignifi- 
cant for practical purposes. For normal maintenance, 
rolling-contact bearings are preferred to sliding-contact. 
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By A F McCORMACK, Manager 
Puraq Water Softener Div 
Commercial Chemical Products, Inc 


INDUSTRIAL DEAERATING HEATER heats boiler feedwater to saturation conditions. 


This frees O, and CO, from the feedwater, reduces boiler-tube, pipeline corrosion 


Industrial deaerators aren’t easy to test so sometimes they’re 


neglected. But O: and CO: removal is needed in almost 
every plant—the deaerator must do its job. Here are three 


simple ways to answer the question . . . 


Most equipment failures in indus- 
trial power plants are readily seen 
—a pump or compressor stops or 
boiler output falls off. But when de- 
aerators fail to adequately remove O2 
and CO, from the feedwater, there 
may be no outward evidence until 
boiler-tube failures ring the alarm. 

Continuous DA - heater testing 
tor dissolved-gas removal by accepted 
methods is somewhat complicated, so 
performance checks tend to be neg- 
lected for long periods of time. You 
may not know that your deaerator is 
sick— or perhaps dead — until the 
damage is done. A recent check of 
many industrial DA heaters showed 
that an alarming number were not 
working—and no one knew it. Some 
showed evidence of not having done 
a good job for years. Here the orig- 
inal cost of the heater was money 
completely wasted, and boiler tubes 
were living on borrowed time. 

Just how does a DA heater remove 
dissolved O2 and CO. from boiler 
feedwater? First, it heats the water 
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Is your DA 


right up to saturation temperature 
corresponding to operating heater 
pressure, table at right. Second, it 
breaks the feedwater into tiny drop- 
lets to expose maximum water sur- 
face for escape of dissolved gases. 
It may use sprays or cascade the 
feedwater down tiers of trays to do 
this, but in any case the end result 
should be the same—freeing O2 and 
CO, and permitting them to pass off 
through a vent. 

Any one of three simple tests will 
tell you if your DA heater is doing 
a job. They won’t necessarily tell 
you how well it’s performing; for 
this you will probably have to go to 
more sophisticated tests or perhaps 
call in a water consultant. 

Temperature comparison may 
be the quickest and easiest way to 
check DA-heater operation. Steam 
and water temperature (t; and te, 
bottom drawing) should be within 
one to two deg of each other, indi- 
cating saturation conditions do ac- 
tually exist in the heater and that O. 
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heater sick? 


and COz can be separated out of the 
feedwater. And of course steam tem- 
perature will always equal saturation 
temperature at heater pressure (p,) 
unless you have superheat. 

Be sure thermometers are accurate 
—temperature difference you're look- 
ing for is very small. If possible they 
should be long-stem laboratory-grade 
thermometers recently calibrated. A 
good check: interchange them in the 
steam and water spaces and see if 
they still read the same. 

In some cases you may have a few 
deg of superheat in the inlet steam. 
Steam temperature will be slightly 
higher than that corresponding to sat- 
uration temperature at heater pres- 
sure, and there will be a slight dif- 
ference between water and steam 
temperatures. This could mislead you 
unless you recognize the superheat. 
A good way to avoid the problem: 
get or make a special pressure gage 
for the steam-space reading, one 
whose dial rotates to read saturation 
temperature corresponding to heater 
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SOLUBILITY OF O,, in boiler feedwater drops rapidly with 


increased temperature and reaches zero at 212 F and zero psig 


Ratio 


HCO3 (os ppm CaCO3) 
CO (os ppm C02) 


pH OF DEAERATOR OUTPUT over 8.3 means ratio of HCO, 


to CO, is over 100 and deacrator is properly removing CO, 


Woter level 


COMPARING STEAM AND WATER 


temperatures—they 


should be together—is a check on proper deaerator operation 


pressure. You'll have to adjust the 
dial to account for saturation tem- 
perature at the altitude of your plant. 

Heater-output pH check is a 
good gage of operation, since a prop- 
erly working DA heater brings free 


CO, very close to zero. In normal 
alkaline feedwater, 8.3 pH means 
that the HCO,/COz ratio is over 100. 
If pH stays above 8.3, no significant 
quantity of CO, can be present. 
There are two easy pH checks. 
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Saturation pressure- 
temperature at sea level 
Heater 


pressure, 
psig 


owen wn 


_Your plant may already have a pH 
meter that you can use. If not, a few 
drops of phenolphthalein in a heater- 
output sample will tell the tale. If 
sample turns pink, pH is above 
8.3 and your heater is OK. But if 
the test sample remains clear, resid- 
ual CO, is forming carbonic acid 
(H.CO;), driving pH below 8.3. 

Sulfite is used to scavenge boiler 
O. in most small industrial plants. 
Proper amount to keep in the boiler 
was probably set by a water con- 
sultant when the plant was new—in 
most cases about 30 to 50 ppm. To 
maintain this concentration, you nor- 
mally add sulfite in the range of two 
to five lb of sulfite per million lb of 
steam. This makeup takes care of 
sulfite lost with the blowdown as well 
as the slight amount used to scavenge 
traces of O» in the boiler. But if all 
of a sudden it takes many times the 
prescribed sulfite to keep the correct 
boiler concentration, it may signal 
that your DA heater is not removing 
O.—leaving it all up to the sulfite. 

Here are more clues to faulty DA- 
heater operation. Watch for them: 

(1) If steam pressure in the heater 
drops below zero psig, heater cannot 
he working right. 

(2) Metal pitting in the heater 
storage tank or feedwater lines shows 
that dissolved O. and COz are not 
being removed. 

(3) A vibrating or rumbling DA 
heater is probably not doing a good 
deaerating job. Don’t just stop the 
rumble, find out why! 

Use these simple tests and watch 
for clues to faulty operation. Then 
you'll be sure your heater is doing 
the job for which you bought it. 
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How do you get most effective constant-potential charger 
for floated lead-acid batteries? This is first of three articles 
delving into not-too-widely understood techniques of . . . 


Choosing constant-potential chargers 


By EARL A HOXIE, The Electric Storage Battery Co 


For years now we've realized the 
merits of constant-potential charging 
for floated lead-acid batteries—par- 
ticularly for switchgear control. 
Without voltage control, constant 
supervision and frequent adjustments 
are the only way to keep performance 
and battery life satisfactory. 

Silicon diodes and more-precise 
voltage-control methods have given 
us constant-potential rectifier charg- 
ers in a wide range of values. They 
may be adjusted to hold a constant 
voltage from no load to full load 
within + 1% with ac supply voltage 
+ 10% from normal. Recent cost 
reductions make silicon competitive 
with selenium rectifiers; higher effi- 
ciency, compactness and freedom 
from aging effects make them attrac- 
tive. Diverter-pole generators hold 
voltage practically constant over a 
wide range in load. They’re turning 
in a_ satisfactory performance in 
many applications. But modern rec- 
tifier chargers with no moving parts 
and scarcely any noise are rapidly 
gaining in popularity. 

A lead-acid storage battery may 
be completely charged without harm 
at a constant voltage within the range 
of the floating voltage, 2.15 or 2.17 
to 2.35 volts per cell. But because 
of the exceptionally high currents 
taken at the start, it’s seldom prac- 
tical to provide sufficient charger 
capacity to charge throughout at a 
constant potential. Fig. 1 shows cur- 
rent taken by typical stationary bat- 
teries with lead-antimony grids when 
charged throughout from a dis- 
charged condition (100% of their 
8-hr capacity) at voltages held con- 
stant at 2.15, 2.17, 2.22 and 2.33 
volts per cell. Approximate starting 
current varies from 3.5 to 10 times 
the battery 8-hr rate in amperes over 
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range of 2.15 to 2.33 volts per cell. 

Consider values shown in the 
graphs as approximate — they will 
vary to some extent with condition 
and age of the battery. Data is based 
on a set of charging-characteristic 
curves believed typical of stationary 
cells with 1.210-specific-gravity elec- 
trolyte in each case. 

In most applications, usual charger 
will be sized so it’s capable of sup- 
plying only a small fraction of these 
starting currents—but time required 
for a recharge doesn’t increase as 
much as you might expect. (We'll 
go into this topic in next article.) 

In estimating charging curves it’s 
assumed the battery temperature 
holds at 77 F. In actual practice, 
particularly charging at 2.33 voits 
per cell, there will be some tempera- 
ture rise. The rise varies with cell 
size and design: with higher temper- 
ature the battery takes somewhat 
higher currents so a bit less time is 
needed for recharge. Current is 
lower at lower temperatures. (We'll 
discuss temperature effects in third 
article of this series.) 

In the following data, capacity of 
charger refers to the actual current 
available for charging, expressed as 
percent of battery’s 8-hr rate. A load 
on the battery-charger combination 
while the battery is charging will, of 
course, reduce current available for 
charging by amount of the load. 

Floating voltage of 2.15 or 2.17 
volts per cell must be’ held within 
close limits—perhaps + 1%—since 
even a variation of + 1% from 
these values affects stabilized current 
taken by the battery as much as 40 
to 50%. 

When constant-potential chargers 
are applied to batteries with no con- 
tinuous loads, floating current is so 


small that charger load may be as 
low as 1 or 2% of full load. Close 
voltage regulaticn is therefore de- 
sirable, down to nearly no load, Some 
constant-voltage chargers won't regu- 
late voltage as closely below about 
10% as they do for larger loads. 

Importance of holding voltage con- 
stant at higher charging voltages- 
say 2.33 volts per cell—depends on 
equipment requirements. These limit 
the allowable charging voltage. Usu- 
ally close regulation is not as impor- 
tant at a charging voltage of 2.33 as 
at floating voltages of 2.15 or 2.17 
volts per cell. 

Current - limiting control can 
be combined with constant-voltage 
control where high starting currents 
and momentary or short-time loads 
on battery and charger would other- 
wise exceed the charger capacity. 
Charger voltage holds constant up to 
about the full-load rating in amperes. 
But at currents above full load, volt- 
age drops rapidly, either transferring 
the balance of an external load over 
charger capacity to the battery, or 
reducing battery charging current to 
a value safely furnished from the 
charger. So capacity isn’t exceeded. 

As the charge progresses after an 
emergency discharge, voltage of the 
battery rises and charge current di- 
minishes slightly. This goes on until 
voltage reaches the constant-potential 
setting of the charger and current 
drops to a value that can be furnished 
by the charger. 

Percentage of rated full-load cur- 
rent at which charger’s current-lim- 
iting control is effective varies to 
some extent with different chargers. 
So does rapidity of voltage decline 
with further increase in load. Let's 
consider, to make matters simple, that 
charger maintains a constant voltage 
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] Constant-potential charge curves describe batteries with lead-antimony grids, specific 
gravity for the electrolyte of 1.2)0 at 77 F, discharged to 100% of 8-hr capacity 
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? Typical charges from constant-voltage charger show a capacity of 40% of 8-hr rate. 
Lead-antimony batteries discharged 100% of 8-hr rate. Specific gravity here is 1.210 


up to full rated load, then a constant 
current at voltages less than its con- 
stant-voltage setting. We'll assume 
a charge at constant current followed 
by a charge at constant potential in 
following illustrations. 

Maximum charge voltage for 
switchgear - control batteries is de- 
termined by limitations of connected 
equipment. Usually it’s 2.33 volts 
per cell, or 140 volts for a 60-cel) 
nominally rated 125-volt battery. 

Fig. 2 graphs typical charge of a 
battery with lead - antimony grids 
from a constant - potential charger. 
Graph starts at full-load current of 
the charger followed by constant po- 


tential at 2.15, 2.17, 2.22 and 2.33 
volts per cell. Curves show a battery 
charge in terms of current per 100 
amp-hr (or 12.5 amp for 8 hr) from 
a charger rated at 5 amp or 40% of 
the battery’s 8-hr rate. 

Time required for recharge af- 
ter a discharge is usually the first 
consideration when planning charger 
capacity, This brings up the interest- 
ing question: When is a battery fully 
charged? Before you can determine 
charge time, it will be necessary to 
decide how many amp-hr need return 
to the battery to bring it to full 
charge—-in other words, arrive at an 
amp-hr efficiency for entire charge. 
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Specific gravity of the top electro- 
lyte, as read by a hydrometer, can’t 
always be relied on to indicate true 
state of charge when charging at con- 
stant potentials, particularly at less 
than 2.3 volts per cell. Low current 
rates prevailing toward the end of 
the charge produce little gassing, so 
diffusion of the more-concentrated 
electrolyte made inside the plates 
during charge is not complete. How- 
ever, at these low rates the amp-hr 
efficiency is higher than it is with 
higher charging rates—a greater per- 
centage of the current is used in con- 
verting active materials and less 
current is wasted decomposing water. 

Custom provides from 10 to 15% 
overcharge for batteries in daily cy- 
cle service, motive-power applica- 
tions for instance. But really it’s 
quite possible that not more than 
5% amp-hr overcharge is required 
on a constant-potential charge to re 
store battery to full charge. This ap 
plies particularly to lead-antimony 
batteries with infrequent emergency 
discharges. Recent studies of lead- 
calcium batteries indicate that more 
overcharge (amp-hr above amp-hr of 
discharge) may be needed for com- 
plete recharge, especially if your bat- 
tery discharges frequently. 

Batteries in switchgear - control 
service don’t discharge in appre- 
ciable amounts except in an emer- 
gency when regular power source 
fails. In these cases it’s reasonable 
to assume that a charge equal to 
about 105% of discharged amp-hr 
will be adequate for lead-calcium bat- 
teries. If battery is not restored to 
complete 100% charge it will grad- 
ually attain full charge as it floats 
at normal float voltage. 

Don’t forget, we’re using amp-hr 
and time required for recharge to 
mean a normal recharge, not require- 
ments of an equalizing charge. Check 
manufacturer’s instructions for in- 
formation on equalizing charging of 
either lead-antimony or lead-calcium 
floated-duty batteries. 

Next article will take up charging 
partially discharged batteries, . effect 
of grid alloy on charging character- 
istics, charging lead-antimony bat- 
teries. Third article tackles charging 
lead-calcium batteries and effect of 
temperature on charge characteristics 


of batteries with both plate types. 
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— No. 53: CABLE SPLICING 
lectrical 

= 

. Fa File 
i 12 steps to splicing rubber- 


hielded cabl 
Splicing or terminating modern rubber-neoprene shielded cable isn’t a difi- 
cult job—i/ you follow the correct procedure. Using splicing materials com- 
parable with cable in composition and quality insures splice lasting for 
cable’s life. Some typical cable constructions were described in Fact File q 
No. 24, April 1958. Prepared with assistance of The Okonite Company 4 
By NORMAN PEACH, Associate Editor | 
Follow these steps to get top-quality straight splice | 
j 
1 Cut each cable at the mid- 2 Cut and remove correct 3 Remove shielding tape up to 
point between the support racks. length of sheath from each cable a point one inch from the end of F § 
This will let the conductors butt end. Caution: avoid damaging the sheath. A few wraps of fric- 
a squarely together at the center cable’s shielding. Be sure to tion tape around the section of 
e of the splice. In this way you hold knife so that in case it slips the shield to be preserved will 
S can avoid difficulties later on no damage will be done to cable serve as a guide when cutting 


7 Apply thin film of rubber © 8 Apply insulating tape to = = Wrap two half-lapped lay- 
cement to surfaces. Use a putty- splice half-lapped. Tension it to ers of friction tape over insula- 
like insulating compound to fill 34 of its original width. Buildup tion buildup, then apply one half- 
indentations in the connector. should be about 144 times cable’s lapped layer of copper shielding 
Press compound into indentations insulation thickness. Roll down braid. Solder braid wrappings 
ei so no air spaces are left unfilled each layer with a heated roller together by bead length of splice 
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Sheath 
tope 
Tinned-copper 
grounding strap 


Cable-stielding’ Insulation. H-v tape T thick 
Rubber-tilled 


2 half-lepped layers 


cloth tope friction tape 


Connector 


/ holl- lopped ‘ayer 
shielding braid 


Braid strip 


3 halt-lopped layers 
weather - resistant tope 


You'll need correct dimensions for trouble-free splices 


4 Remove bedding tapes cover- 
ing insulation up to a point %% 
in. from the end of the cable 
shielding tape. Here again a few 
wraps of friction tape will guide 
cutting, insure neat tape edge 


10 Tack-solder strip of 
tinned-copper braid along the 
entire length of the splice. Elec- 
trical contact should be estab- 
lished between the cable shield- 
ing tape at each end of cable 


5 To prepare cable ends for 
the connector, ring-cut insulation 
at point half length of connector 
from cable end. If there’s semi- 
conducting tape remove it with 
insulation. Don't nick strands 


11. Shape a_ tinned - copper 
ground strap around the cable's 
exposed shielding tape and solder 
it securely in place. Then wrap 
two half-lapped layers of friction 
tape over copper shielding braid 


POWER + DECEMBER 1960 * PLANT MAINTENANCE AND MANAGEMENT SECTION 


6 Insert cable ends into con- 
nector, then “pencil” down sheath 
and insulation. Using noncon- 
ducting abrasive cloth, buff pen- 
cil and connector until smooth, 
then clean surfaces with solvent 


12 Sheath the splice by wrap- 
ping it with three half-lapped 
layers of sheathing tape. Finally, 
connect ground strap to ground. 
Dimensions for the various com- 
ponents of splice are shown 


ld 
thickness, — - Dimensions, in. ~ thickness, Dimensions, thickness, Dimensions, in. 
al 64ths in. A 8 T in. A 8 T 64ths in. T 
318 11/4 26 5/8 uw sm 1 
Bal 12 33/4 1172 5/16 28 8 3/4 3172 11/16 44 13 3/4 51/2 1 1/16 af 
4 43/8 13/4 3/8 30 93/8 33/4 3/4 46 14 3/8 53/4 118 
fs 4 16 5 2 3/8 32 10 4 3/4 48 15 6 118 , 
18 5 5/8 21/4 1005/8 841/48 13/16 50 55/8 8461/4 13/16 
Ie b 22 67/8 23/4 9/16 38 17/8 43/4 15/16 54 16 7/6 6 3/4 1 5/16 ~. 
Yel 24 7172 3 9/16 40 12172 5 15/16 56 7172 7 1 5/16 a 
| 
| 
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pump 


Solutions... 


Existing New To 
chloride condensole 
zeolite anion receiver 
softener. dealkolizer 


Row- 

woter 

inlet 
Regenerant 
wosle sump 


Existing brine~ 
regenerating 
equipment 


install chioride-anion dealkalizer 


Unfortunately, GRG has not provided an analysis of the 
condensate nor of the softened-water makeup. But I 
assume that dissolved oxygen in the condensate is low 


Problem How can I stop O: corrosion? 


Our plant consists of three 60,000-lb boilers with a 
total-condensate-return system. Softened makeup water 
is now supplied to a condensate receiver controlled 
by a float valve as indicated. This provides a mix- 
ture of condensate and softened water which passes 
through the deaerator on its return to boilers. 

Our condensate receiver has failed. Failure is a 
result of CO, and oxygen corrosion which is acceler- 
ated by the condensate-softened-water mixture. 

It’s my idea to introduce soft water just before en- 
tering the deaerator to limit the contact of the mixture 
to a short length of pipe, shown above. 

I'm seeking engineering advice on the soundness 
of this change in operation.—GRG, August Power 


since boiler makeup water is deaerated. Corrosion un- 
doubtedly is caused by CO, in the condensate. CO, is 
formed in the boiler by decomposition of bicarbonate 
alkalinity in the softened-water makeup. The following 
reactions explain chemistry involved: 

(1) 2NaHCO,, sodium bicarbonate, in softened water 


+ heat and concentration in boiler drum = NasCOs,, 
sodium carbonate, + HCO, carbonic acid. 

(2) NaoCO, + H.O + heat and concentration = 
2NaOH, caustic soda, + H.COs. 

(3) H.COs, carbonic acid = COs, carbon dioxide + 
H.O. COs carries over with steam. 

When steam is condensed, CO. is dissolved in the con- 
densate, lowering the pH value and thereby promoting 
corrosion of the condensate receiver as well as the con- 
densate-return lines. This problem may be eliminated by 
removing alkalinity from the softened-water makeup 
before it reaches the boiler. This, in turn, prevents 
formation of COs. 

There are a number of methods GRG may use to re- 
move alkalinity. Some of the most common are direct 
acid feed, hydrogen-zeolite softening with caustic neu- 
tralization and hydrogen-sodium zeolite blend. These 
methods, however, require means such as a forced-draft 
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... Here's how Power readers would tackle them 


decarbonator to remove most of the carbon dioxide 
released. Complexity of operation, space requirements, 
repumping and necessity of handling acid are some of the 
disadvantages. Simplest method—with none of these 
disadvantages—is the chloride-anion dealkalizer process. 

Most economical method would depend on analysis 
of the raw water and amount of makeup required. How- 
ever, since there are existing sodium-zeolite softeners 
and softened water makeup is less than 70 gpm, assuming 
that 90% of the condensate is returned and the boiler 
blowoff is no greater than 10%, the chloride-anion de- 
alkalization process would appear preferable. This 
method would utilize existing sodium-zeolite equipment 
and only additional equipment required would be sim- 
ilar in size, appearance and operation. 

Only difference between chloride-anion dealkalization 
and sodium-zeolite softening: exchange material (zeo- 
lite) exchanges anions such as bicarbonate alkalinity 
instead of cations such as hardness. A chloride-anion 
dealkalizer follows the sodium-zeolite softener in series 
and is regenerated with salt brine in the same way. This 
is shown on my flow diagram. 

If the unheated softened-water makeup contains a 
large amount of free carbon dioxide in addition to bi- 
carbonate alkalinity, it may be advisable to add a small 
amount of caustic soda along with the salt brine used 
to regenerate the chloride-anion dealkalizer. This per- 
mits the dealkalizer to also remove free carbon dioxide, 
insuring that none gets into the condensate. 


W H Zann, Philadelphia, Pa. 


Let filming amines do the job 


First, there is nothing wrong with introducing soft-water 
makeup either directly into the deaerator or with the re- 
turn condensate. We have been doing just that at one 
of our power plants for over 30 years without ill effect. 
But this is not the least of CRG’s problem. How about 
chemical treatment and pH control on the condensate 


and feedwater system? 
trouble-free system. 

There are several good filming amines on the market 
that do an excellent job of holding down corrosion in 
a condensate system. They are inexpensive, considering 
the job they do. Amine can be injected into the feed- 
pump suction by means of a small pump and tank. If 
GRG is using a sulfide in his boilers to scavenge oxygen, 
the amine may be added with the sulfide and the expense 
of a pump won’t be necessary. 

Condensate pH should be maintained at least between 
8.8 and 9.0, We've used filming amines for years and 
have had no corrosion problems. At one plant we have 
a makeup requirement of 140,000 lb per hour. Amine 
requirement runs between 9 and 14 pints per day. In our 


This is all-important for a 


LAWSON STEWART, Associate Editor 


newest plant which went on the line in January 1955 we 
use only evaporated makeup, and here the amine require- 
ment is 1500 milliliters per day. 

I am sure that with good chemical control GRG’s 
problem can be solved. There is nothing more destructive 
than a neutral condensate. So pH control is important-— 
it will pay off in less maintenance and replacement. 


J A Riverside, Calif. 


Here is a simpler setup 


GRG’s approach to the problem is a step in the right 
direction. However, not the best solution. My sketch 
is essentially a simpler system and is widely used. 

Condensate should come back to your deaerating heater 
uncontrolled, with only enough softened makeup wate 
used to balance a deficiency in requirement. Condensate 
usually returns in slugs, hence the condensate receiver 
to smooth out the flow. Level controller should be on 
the discharge line from the condensate pump and then 
go directly to the deaerator. 

If condensate temperature is within 30 deg of the 
steam temperature at the operating pressure on the DA 
heater, condensate should go through a separate line 
into the steam space in the primary stage of the de- 
aerating heater. If it is cooler than 30 deg below steam 
temperature it can be added to the first stage of the 
deaerating heater through the line that adds softened 
makeup water, but after the control valve operating from 
the DA heater’s storage tank. 

1 B Remsen Jr, Pittsburgh, Pa. 


Want some help on plent problems? Send your design 
or operating headaches in for Power reader comment 
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Problem... 


Can we quiet our diesel? 


We are thinking about installing an air-cooled diesel 
standby-power unit in a hospital. When we investi- 
gated similar installations we found that because of 
local and building design we would face a serious noise 
problem. Noise was comparable to an idling twin-jet 
aircraft. This unit, coming into service during early 
morning hours, could create a disturbance if not haz- 
ard for some patients if installed in or near buildings. 
What would be the best type of building construc- 
tion to house this unit and what insulation should we 
use? If we know the pitch of the sound can it be totally 
cancelled out by some practical method? 
—RSB, August Power 


Solutions... 


- Quiet diesel plants call for soundproofing at inlet and exhaust 


RSB’s idling twin-jet sound probably came from a diesel 
with inadequate soundproofing of air inlet. I assume he 
is talking about a rather high-pitched whine. This is only 
one of the possible sources of engine noise. 

To help him soundproof his new diesel we really must 
start with the bare engine and build up. First, engine 
design can have a lot to do with noise level. The noise 
level increases along with engine speed. This is a design 
characteristic and out of your control if you buy a pack- 
aged diesel motor-generator set. If, however, the two units 
are mated at the plant, speed ratios may be selected to 
keep diesel speed down. Air inlet emits high-pitched 
noise on most units. As a matter of fact, the engine 
blower and air box contribute more noise than any other 
single source in a modern diesel. Some of the newer 
designs have air inlets and blowers modified to reduce 


noise. RSB should check data on available units to see 
which ones have been redesigned. Other engine sources 
of noise are minor compared to air intake. 

Engine mounting makes a big difference in noise 
transmission. If RSB can’t install his diesel in a sep- 
arate building, mounting becomes even more important. 
Engine foundation must contain enough mass to absorb 
most mechanical vibration or this vibration will show 
up somewhere else—as noise. At the same time, isolating 
the foundation mass with cork sheet, lead sheet, etc fur- 
ther prevents noise transmission. 

Engine-exhaust silencers can be purchased from many 
sources. Engine manufacturers often will be willing to 
recommend several brands in specific sizes as best for 
a particular unit. These silencers can be mounted di- 
rectly above the engine, with sections of flexible metal 
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duct connecting to the stacks. Checking with the engine 
manufacturer will automatically answer RSB’s question 
about sound frequency. 

Air-intake snubbers tackle the same task for the blower- 
inlet noise. These snubbers are standardized in design. 
They're another item the engine manufacturer may be 
asked to recommend. 

Piping, conduit and «%. connections to engine or gen- 
erator should have flexible sections added to prevent 
sound propagation. This is a very important item. 

Building construction depends upon location. If the 
engine must be installed within the main hospital build- 
ing, heavy walls will merely lower sound level, not stop 
vibration and resulting sound completely. Best bet would 
be a separate building with heavy masonry walls and 
ceiling. There is absolutely no substitute for thick con- 
crete or brick walls as sound absorbers. Most important 
of all, don’t scrimp on original soundproofing. It costs 
a lot to modify later. 


H Kine, Jackson Heights, N.Y. 


Install unit in separate building 


Had occasion to visit a diesel auxiliary operation in Knox 
County that has qualifications for consideration by your 
reader with his institutional problem. Present diesel 
drives a 100-kw 250-v de generator and is installed in 
a concrete building attached to the powerhouse wall 
opposite the institution, It’s approximately 10x15 ft 
in size with 9-ft ceiling formed by precast concrete, in- 
terlocking slabs. The power unit is based on a concrete 
pier resting on bedrock 6-ft below grade line. 

Exhaust is taken off by a flexible 4-in.-ID pipe with 
the muffler directly overhead on the roof. Muffler is 
30-gal size. To keep noise well above the occupancy 
level the insulated steel stack is extended up the wall of 
the main powerhouse to a point 2-ft above the second- 
floor roof. Insulation eliminates resonance. 

In process of installation is a 125-kw-ac 4-wire 208-v 
unit. To reduce exhaust noise on the outside where it 
can be objectionable with windows open in summer, new 
muffler is mounted under the ceiling in horizontal posi- 
tion with flexible line to manifold, and 6-in.-ID steel 
pipe extending up the powerhouse wall. 

Powerhouse is some 80-ft removed from the institu- 
tion, connected by a concrete tunnel. They get no com- 
plaints whatever about diesel exhaust. They're a little 
anxious about flue-blowing operations, but modern equip- 
ment now being installed will cure that. 

W Ammons, Clinton, Tenn- 


Sit down right now and answer one or both problems. 
We'll pay extra for answers with photos or sketches “> 


Your December problems 


What power supply for cranes? 


Our two 5-ton traveling cranes are due for thorough 
overhaul. Motors operate on 230-v de supplied by 
m-g sets. Dynamic braking is provided for lowering. 
M-g sets are old and probably need rewinding since 
insulation is brittle. We have been considering re- 
placing them with silicon rectifiers. What has been 
readers’ experience with silicon rectifiers for crane 
duty? We installed them on a freight elevator about 
a year ago and performance has been good. 

Can silicon rectifiers be paralleled with m-g sets 
for this kind of duty? Motors of our m-g sets are 
supplied with 440-v 3-phase ac. But actual terminal 
voltage is closer to 450. Nominal 220 v is available 
but voltage on our ac system tends to be a little above 
that. Will this cause rectifier difficulties?—REH 


How do | stop soot, ash damage? 
We have two watertube boilers of 30,000 and 40,000 


lb-per-hr capacity respectively supplying steam for 
our dyeing and finishing plant. We fire Bunker-C 
fuel oil containing about 4% sulfur. 

Our problem centers around soot-blowing operations 
for the two boilers. During each soot-blowing cycle, 
ash and soot from our stack filter back through plant 
windows and doors, causing great damage to material 
in production or storage. 

We regulate our air-fuel ratio to supply about 18% 
excess air during normal operation, resulting in per- 
fectly clean stack conditions. Plant construction would 
make sealing doors and windows prohibitive. Could 
Power readers suggest a simple solution to our soot 
problem ?—DR 
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Timely Practical ideas to help solve 


Here's how we protect our pump shafts against HCl 


We metal spray our new and worn 
pump shafts with Hastelloy alloys B 
and C for longer service life in -hy- 


drochloric and sulfuric acids, am- 
monia, chlorine, other corrosives. 
First we grit blast or machine pre- 


pare the base-metal area to be 
sprayed, then heat to about 200 F 
to eliminate any condensate. Part is 
built up with the required alloy by 
spraying. The alloy comes in }g-in. 
diameter wire and is applied with 
our conventional metal spray gun. 
We spiay not only the pump rod, 
but also all parts that are exposed to 
the acids: packing glands, bearing 
sections of shafts, hubs of impellers, 
and the linings of new pump casings. 
These alloys are melted in our metal 
spray guns with an oxyacetylene 
flame. Air converges where the wire 
melts and atomizes the alloy. The 
alloy, in a semi-plastic state, strikes 
the workpiece under an average air 
pressure of 65 psi. There is no fusion 
after spraying. Metals are bonded 
mechanically. Thickness of sprayed 
metal depends on buildup needed. At 

times this is as much as 0.040 in. 
—Courtesy, Dix Engineering Co, 
Lincoln Park, Mich. 


This roller jig removes heavy bearings 


We had a lot of trouble removing 
bearing halves that were supporting 
a lot of weight. Rear main bearing 
of large diesel engines is one exam- 
ple. Our problem was being able to 
rotate the shaft, and support it at the 
seme time. The answer was a home- 
made roller jig we designed, sketch. 

We machined two sleeves and bored 
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them at each end for press fitting the 
outer race of the roller bearings and 

two shafts to fit inner races. 
Framework holding the jig together 
was welded out of heavy flat iron. 
The thimble is a piece of pipe that 
just happened to fit the stem of our 
jack which is a 20-ton heavyweight. 
C A Betsue, Colby, Kansas 
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Please don't write... 


to Power for the 32-page report on 
Stationary Engineers’ License Re- 
quirements in the U.3. and Canada 
as it is out of print. But the McGraw- 
Hill Book Co has published the re- 
vised report—54 pages of chapter 20 
in Part I] of Standard Plant Opera- 
tor’s Questions and Answers. 


Don't burn your packing 


Normal stuffing box for jam type 
packing should have a flow (leakage) 
of from 40 to 60 drops per minute 
to act as lubrication and dissipate 
heat. Only time you need an external 
sealing liquid: if internal pump pres- 
sure acting against the inside of the 
stuffing box is negative, if liquid 
being pumped has solids in suspension 
or is highly volatile and a poor lu- 
bricant. See Mechanical Packing, 
Power, March 1955, pp 107-130. 
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your tricky design and maintenance problems 


Washer 


Bali 


Pipe 
Vise sows 


Woshers 
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screw, \ 


We made a V-pulley 
underground 


Failure of hoist service almost threw 
us for a loop one Sunday. Riggers 
hauled the mile-long 114-in. rope off 
the drum, laid it in a flat loop in the 
snow for an end-for-end change to 
equalize the wear. Meanwhile, there 
we were in the mine, with the job of 
drilling four 2',-in. holes in the 
main frame of a haulage locomotive 
to replace an equal number of 1-in. 
cap serews. Screws had failed to sup- 
port the cab and wouldn't stand up 
under tension imposed by tractive 
effort on the train. 

Drilling through the solid mal- 
leable-iron frame would have been 
hard enough—no space to mount the 
“old man” to steady, guide and feed 
the air-motor drill. But reaming 
through really proved tough, even 
with speed control of an air motor. 

On the last ream job the drill 
broke off squarely, one inch from the 
bit. We'd brought no spare into the 
mine, so some tedious grinding was 
needed to complete the job. One look 
at our air-powered grinder convinced 
us that we'd have to do a “Marmy” 
to repair or replace the broken V- 


STEVE ELONKA, Associate Editor 


What would you have done? 


I was supt in a station that had been shut down for several months. We 
had to start up for a few days. Boiler-feed pump’s outboard bearing went 
up in smoke. Gland packing had apparently dried; water got into the bear- 
ing, burning it. But that was only the start of things to come. 

Feeder plate on boiler using pulverized coal jammed and stopped. Because 
some of our regular men had taken others jobs, we hired some willing but 
inexperienced firemen. Firemen had this happen often when running steady, 
but being out of practice they looked for something complicated, like burned 
out solenoids, etc. They only had to push the reset button. Load had to be 
dropped while raking coal into the pulverizer by hand, so maintaining steam 
pressure was almost impossible. While this was going on, a fireman tried to 
start the smaller mill. In his hurry he didn’t roll it over by hand first. For 
some reason the overload protection didn’t work. Then friction clutch wore 
the cast-iron outer part down until it actually disappeared. It operated by 
the blocks on the motor, throwing out and contacting the outer half of the 
clutch on the mill end. After a little time we corrected these small headaches. 

Another fireman took coal from the bunker with the weigh larry. He hadn’t 
closed the slide tightly so a little coal was trickling out of the bunker. When 
he pulled the chain to close the slide, he could only tug on the wrong one, 
which he did. This would only happen when the bunker was full. He pulled 
hard enough to knock the stop off. Slide came down to the floor with about 
3 ft of coal for the length of the firing aisle on top of it. 

While these interesting things were going on in the fireroom, other happy 
things happened in the turbine room. I assigned a man to help the operator 
start the turbine. He was experienced, had operated turbines before going 
into the maintenance end of the plant. Operator reported he could only 
get rpm if he lost vacuum. From previous experiences we thought that 
valves had rusted and stuck. Another turbine was put on the line. But in 
shutting down the first one the operator found that his helper had only cracked 
the main stop to the turbine, so there wasn’t enough steam for vacuum and 
rpm. What did I do about all this? I went out and had three triple martinis 
made with locomotive Sandpaper Gin. What would you have done? 

S Krone, Jamestown, N. D. 


pulley on the air motor. We couldn't 
go to the surface for another three 


ing the two sides of an improvised 
pulley. Hub was formed by chipping 


hours with those riggers still working 
away at the rope change. 

My sketches show how we used a 
ball from a scrap ball bearing to 
force washers into a cone shape form- 
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off broken malleable flanges of the 
original pulley. Are welding assem- 
bled the parts and we were back in 
business in a very short time. 

C Ziemke, Clinton, Tenn. 
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More practical ideas 


Flexible hose took the jitters out of these diesels 


Vibration posed a troublesome prob- 
lem in a southern chemical plant. 
Piping shook so severely that anchors 
were pulled loose from the sheet-metal 
bulkheads, parting the bulkhead pan- 
els at the seams. Exhaust mufflers on 
the roof vibrated something awful un- 
til the engines were phased in. 


Answer was stainless-steel flexible 
exhaust lines, designed especially for 
diesel exhaust piping. These flexible 
sections will absorb vibration of up to 
54-in. lateral and ¥%4-in. axial total 
amplitude in a length of 35 in. Hook- 
up, photo, solved vibration problem. 


—Courtesy, Allied Metal Hose Co 


Handy shep desk can be made in a few minutes 


Here’s a very handy board for an- 
choring notes or job orders. It’s out 
of the way and you won’t lose work 
orders because you've left them on the 
bench or desk. You can park it by 
your phone and use it for writing. 
It's easy to tear off part of a mes- 
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sage and just as easy to post new 
ones. All you need is a 12 x 24-in. 
piece of plywood, a coat hanger, one 
hacksaw blade and the paper roll from 
an adding machine, or wider paper. 
Then you have a portable desk. 


J K Neat, Cuyahoga Falls, Ohio 


My biggest boner 


Working in the boiler room one 
morning I had to start the duplex 
boiler-feed pump. One side of the 
pump started to race. Jumping to the 
conclusion that the piston cups on 
that side were shot, I shut down the 
pump and started the electric pur. 

When the chief came in, I told him 
what I thought was wrong. My relief 
also came in at the same time, so | 
headed for home thinking I had 
solved a big problem. Next day the 
chief presented me with a perfect set 
of piston cups, saying, “These are the 
cups you took out of that pump.” 

‘They look like new,” I said. 

“You're right. And the next time 
you start a duplex feed pump, don’t 
forget to vent it. Experience is the 
best teacher, and 2 fool learns no 
other way.” My face was so red you 
could have called me Nikita. 

C Tessier, Indian Orchard, Mass. 


Let's draw large circles 


For that occasional large circle, kere’s 
a solution, You can use your flex- 
ible steel tape in any length. Make 
the clamps shown in sketch. A prick 
punch and a pencil complete the tool. 
This idea has helped us many times. 

J K Neat, Cuyahoga Falls, Ohio 
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Teflon O-rings 
find new uses 


Teflon O-rings have made remarkable progress as both 
dynamic and static seals since our 24-p special report, 
Gaskets, came out in March 1954. And no wonder. 

They're made in over 300 standard sizes today, and 
also are available with a mirror finish—an exceptionally 
smooth surface without raised flash o> other imperfec- 
tions. On a moving part or dynamic seal the mirror 
finish provides more-precise tolerances, gives the O-rings 
longer life because of reduced friction. Sketches show 
some typical applications where seals help solve many 
tough problems. 

Important characteristic of this plastic: nothing 
sticks to Teflon. Natural slipperiness reduces friction 
where oil can’t be used, making rings ideal for dynamic 
applications. Grooves for Teflon O-rings are similar to 
those used for rubber, though there’s less cross-section 
squeeze on the ring and groove is shorter. 

Biggest problem when using Teflon in an O-ring has 
been its inelasticity in comparison to rubber. But there 
are ways to simplify or get around this problem: 

(1) In the coid-sireich~ method, ring stretches 5 to 
10% of its diameter. This may be the solution where 
pressure falls on one side, in a faucet or valve applica- 
tion, right, for example. 

(2) In the hot-stretch method, ring stretches 10 to 
20% of its diameter when heated in boiling water or in 
a controlled oven at 200 F. This method is used where 
more-positive retention in groove is required, takes over 
where motion is reciprocating, as on slide valves or pis- 
tons, or where fluid pressure is brought to bear on both 
sides of the O-ring. 

Teflon is a gaseous tetrofluoroethylene polymerized 
to yield a granular solid that can be compression molded. 
It shows superior chemical inertness from very low tem- 
perature, below zero, to 500 F and above. Only common 
commercial chemicals and solvents attacking it are molten 
alkali metals and fluorine at high temperature and pres- 
sure. High mechanical strength holds over a range from 
-300 to + 500 F. Below -300 F Teflon becomes brittle. 


Typical applications for Tefion O-rings 
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WHEN TIME 


put the solution of your problems 
up to a specialized Consultant. His 
broad experience may save you 


months of costly experimentation. 
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New York 36, N. Y.}: Grace W. Mehren, 536 Arenas St 
laJolla, Calif. ; Affiliated Fund, Inc., 63 Wall St., New 
York, N. ¥.; Genoy & Co., P. O. Box 491, Church St 


Station, New York, N. Y.; Touchstone & Co., c/o Well 
ington Pund, Ine., Claymont, Delware. 

3. The known bondholders, mortgagees, and other 
security holders owning or holding 1 percent or more of 
total amount of bonds, mortgages, or other securities are: 
None 

4. Paragraphs 2 and 3 Inelude, in cases where the stock 
holder or security holder appears upon the books of the 
company as trustee or im any other fiduciary relation, the 
name of the person or corperntion for whom such trustee 


is acting: also the statements in the two parugraphs show 
the affilant’s full knowledge and belief as to the circum 
stances and conditions under which stockholders and secu 


rity holders who do not appear upon the books of the com 
pany as trustees, hold stock and securities in a capacity 
other than that of a bona fide owner. 

5. The average number of copies of each issue of this 
publication sold or distributed, through the mails or 
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otherwise, to pald subseribers during the 12 months 
precedng the date shown above was: 47.746 
McGRAW-HILL PUBLISHING COMPANY INC 
By JOUN J. COOKE, Secretary 
Sworn to and subseribed before me this 15th day of 
Sentember, 1960 
EAL) JANET A. HARTWICK 
(My commission expires March 36. 1%51) 


FOR INFORMATION 
ABOUT CLASSIFIED ADVERTISING 
Contact The McGraw-Hill Office Nearest You. 


ATLANTA, 9 
1375 Peachtree St. NW. E TRinity 5-0523 
BOSTON. M. MILLER 


Copley Square 
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520 Ne. Ave. 
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CLEVELAND. 


1164 Bidg. 


COngress 2-1160 
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Prudential Bidg., Holeombs Bivd.,. Rm. W-724 
ENE HOLLAND 
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1125 W. 6th St 


Ww. c. Gries 
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500 Fifth Ave OXford 5-5959 
H. T. BUCHANAN - R. P. LAWLESS 
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HUntiey 2-5450 
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SEARCHLIGHT Equipment 
Locating Service 
No Cherge or Obligation 


This service is aimed at helping you, the reader of 
“SEARCHLIGHT. te leeate Surplus new and used 
equipment not currently advertised. (This service 
is for USER-BUYERS only.) 


HOW TO USE: Check the dealer ads on 
251-255 te see if what you want is net curr te | 
advertised. If net, send us the specifications 
the equipment wanted on the stoupon below, 
on your ewn company letterhead te 


Searchlight Equipment Locating Service 
Classified Advertising Division 


POWER 
P.O. Box 12, N.Y. 36, N.Y 


Your requirements will be brought promptly te 
the attention of the equipment dealers adverising 
in this section. You will receive replies directly 
from them. 


Searchlight Equipment Locating Service 
Classified Advertising Division 

POWER 

P.O. Bex 12. N. ¥. Y 


Please help us locate the following: 


NAME 

TITLE 

COMPANY 

STREET 

city ZONE 

STATE 12/60 
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DISPLAYED RATE 


The advertising rate is $20.50 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request 


EMPLOYMENT OPPORTUNITIES — $52.00 per 


inch subject to agency commission 


ECTION 
RESALE 


INFORMATION: 
DISCOUNT OF 10% if full payment is made 
in advance for four corsecutive insertions of 
undisplayed ads (not including proposals). 
An ADVERTISING INCH is measured 7% inc! 
vertically on one column, 3 columns—30 inches 
—to @ page. 


ADVERTISING 


UNDISPLAYED RATE 

(Not available for Equipment Advertising) 
$2.10 a line. Minimum 3 lines. To figure ad- 
vonce payment count 5 average words as a 
line. (See € on Box Numbers.) 
POSITION WANTED undisplayed rate is one 
half of above rate, payable in advance. 
BOX NUMBERS count one additional line 


Send iow or te Atv. Power, | P. O. Box 12, New York 36, N. Y. 


POWER PLANT 
ASSISTANT SUPERINTENDENT 


Mechanical or Electrical Engineer with 

experience to supervise the operation and 

maintenance of a large industrial steam 

and electrical generation plant. 

Address replies containing pertinent details 

of education, experience, and personal data 
to 


P-5519, POWER 
520 N. Michigon Ave. 
Chicage 11, Illinois 


SALES 
ENGINEERS 
Leading Water Treatment Company hos sev- 
eral openings in key territories. Chemical bock - 
ground or power plant experience required. 
Reply in confidence. Box P 1519, 125 W 41 
St, N.Y. 36, N.Y 


ADDRESS BOX NO REPLI IES TO: 
Ci 7881 ted Adv. Div. of this publication 
t flice nearest you 
NEW v SRK 36: P. O. Box 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St 


- POSITIONS VACANT 
Medina Inc. is receiving 


porate re, 


Sen Antoni 
ete resume Medina Ele 
Box 1028, Pearsall, Texas 


‘Mechanical with 


POSITIONS WANTED 
Mech 33, Indian. Double Grodu- 


Ponition desired as Shift Supervioes in modern 

industrial power plant rt electri utility—-11 

year experience steam-electr jener 

up experience in high pressure 42! ‘000 
Age 30, Prefer east coast location. PW-5542, 

wer 


ACCOUNT WANTED 


Engineering Sales Office Socated Philadel- 
phia area covering eastern Pennsylvania, 
southern New Jersey, northern Maryland 
and Delaware desires additional mechanical 
equipment account. 


RA-5639, POWER 
Class. Adv. Div., P.O. Box 12, N.Y. 


ELECTRIC MOTOR CORP 
phone AJAX Bon 262 Bochester NY 
tollect! Lang Distance Phone 10 132 
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Angeles 


The Bechtel Corporation earnestly seeks high call- 
ber applicants who ere desirous of becoming es- 
tablished with a progressive and leading organiza 
tion with eppertunities in design and construction 
field engineering. Those in the organization partict- 
pate in an incentive program which affords oppor- 
tunity, added benefits and security. 


Electrical 


Minimum 6 years experience in design of steam 
pewer plants or heavy tndustrial projects. Areas 
of work include power distribution design, equip 
ment specifications, control circuit and control beard 
design, instrumentation and automation, Supervisory 
experience and leadership ability desired B.S. de 
gtee requird 


Mechanical 


Minimum of 6 years experience in design of steam 
power plants of heavy industrial projects. Areas 
of work include power distribution design, equip 
ment specifications and procurement. and instrumen- 
tation and automation. B.S. degree required 


Civil-Structural 


Must have experience in heavy in tustrial projects 
and have leadership ability. B.S. degree re 
quired 

Helocation allowances cover moving costs plus trans 
portation reimbursement ‘or you and members of 
your family. Send confivential resume. including 
present and required starting salary, to Technical 
Hecruiting Division. Personal interviews will be 
arranged for qualified candidates 


Bechtel 


Corporation 
5120 Soto Street 
Vernon, California 


FOR SALE 
ATLAS IMPERIAL DIESEL 


Model 26HS3358, Engine 212692 600 H.P. 
300 RPM 6 cylinder, 15” Bore x 19” 
Stroke; 4 Cycle including New Maxim ex- 
haust silencer, air starting equipment, oil 
filter & receivers. Heat exchanger with 
pumps. Recently overhauled. Now set up 
& we will be pleased to run for inspection. 
Can be seen anytime by appointment. 


MERRIMAC HAT COMPANY, INC. 
18 Cedar Street, Amesbury, Mass. 
Tel. Amesbury, Mass. 1180 
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TWO TURBINE 
GENERATOR UNITS 


KW G.E. 400 psig, 90 back -pres- 
sen-condensing steam turbine generater 

12300 volt, 80% p.f.) unit. 
One—300 KW G.E. 400 psig Single Automatic Ex- 


traction and (at 2 
Turbine 2300 volt, 60% 
pt.) Unit. 


Both complete with auxiliaries; for further. 
information write: 


General Engineering Department 
The American Tobacco Company 
P. O. Box 6-P 

Richmond 16, Virginia 
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2500 KVA TRANSFORMER 
13,800 Pri. to 2300V Sec. 
60 Cy 3 ph. 5.2% Imp. 
Packard 288678 
INDEPENDENT ELEC. MCHRY. CO. 
300 SW. BLYD., KANSAS CITY, MO. 
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FOR SALE 


BOILERS—COMPRESSORS 


80,000 —250 P.S.i. Beiler Plant, complete, like new 
Air Compressors. 1909 CFM. 100 PSI, 26°x16"x18" 
Worthingten Type DC-2, Syn. 350 HP, 2300 v. 


HALLIDIE MACHINERY CO., INC. 


210 Hudsor St. PA 3-9520 Seattle 4, Wash. 


WANT MORE MONEY 
WANT BETTER JOB 


GET 2nd CLASS 
ENGINEER Lic, IN 1 YR. 


ATTENTION TO: 


3rd Class, Asst. Engineers, Firemen, Oilers, 
Wipers Laborers 
Apply for monthly Boiler Room 100 Question 
& Answer Bulletins. After 15 months, take 
Custodian or Supt. of Bldgs Civil Servic, Ex- 


amination. 
For information write: 
A. E. KARPF 
88 Ashwood Dr. 
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WE PAY 
s CASH 


Electric Motors @ Starters © Transformers 


X 1888 — PHONE JA 7-1681 


Circle 507 on Reader Service Card 


Rochester 9, N. Y. 
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Wanted — TURBO GENERATOR 
2500 to 3000 KW Inlet Steam Pressure 4002 at 
700°F PTT. Exhaust Steam Pressure 252, 480 
Velts, 3 phasy; 60 cycle. Submit FULL specs., 
exact condition best price. 
Also need several smaller units 400-500 KW, 150- 
200=, 10-15%, 440-480 Volts, 3 phase 60 cycle. 


SUPERIOR PRODUCTS Co. 
P.0. Box 357 Riverside Station, Miami 35, Florida 


~_ Circle 508 on Reader Service Card 
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‘motors, controls and 
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CONVERSION 
& 
POWER 
EQUIPMENT 


M-G SETS—3 Ph. 60 Cy. 


oc ac 


Qu. KW Make RPM Volts Volts 

1 4000/4800 G.E. 456 250/800 2300/4600 
1 2500 720 600 2300/4600 
1 2400 on 300 2300/4160 
1 1750/2100 G.B. 514 «230/800 3800/4900 
1 2000 G.B. sie 660 2300/4600 
1 1800 G.B. T20 600 6600/18200 
1 Cr. - Wh. 100 2800/4160 
1 Whee. 130 2300/4100 
1 1000 Gs. 600 3800/4000 
1 1000 + 120 250 63300/4160 
1 1000 360 4000/ 

1 see seo 1238 / 280 

1 on #00 250 2300/4600 
1 Seo G.B. (new) 1200 308 

1 40 C.W. (80) 1200 

1 GB. 900 1268 «6440/4160 
30 1200 250 

1 Whee. 1200 600 2800/4160 
1 200 GB. 1200 280/275 

1 %00 on 1200 /375 


Ac 
Qu Make Type Velte Volts 
1 Ge. RP 
1 1” on STS 2300/4100 


FREQUENCY CHANGER SETS 


Qu. xw Make Free. Voltages 

1 12800 Whee. 60/25/60 13200 /13200 

1 G.B. 11000 /#8660 

1 3408 5/62% 2800/2300 

TRANSFORMERS 

Qu. KVA Meke Type Ph V 

3388 Whe. OI8C 1 

1 8000 AC. 84300x2300 

3 1000 8 1 

TURBO GENERATORS 

Qo. KW Make Deseriptice 

1 100 Neo Cand. 1358 /6-152 BP. 

1 8008 Cond. 4008-158" 


A.C. MOTORS —3 Ph. 60 Cy. 
Slip Ring 


Qe HP Make Type Volts 

1 on. M-STOBS 4800/3000 

1 Whee. cw 350 
1 800 MT-428 2200 450 
1 Whee. CW-82D-15 440 i178 
i Whee. cw 
1 Whee. cw 440 283 

(Unused) 
1 Whee. ow 3200 880 
SQUIRREL CAGE 
1 556/275 Whee. CB8-1115 2306 6450/0900 
1 500 G.£. 3600 
3 CSP-583H 440 3600 
4 500 Whee. cs-1016 2200 500 
3 459 Biliots 2200 1185 
1 400 Whee. CB-7151 4000/6600 3600 
1 300 Whee. C8-1 400 
1 300 on 12200 1775 
SYNCHRONOUS 
1 7000 ATI 2200/6600 600 
1 3500 G.E. - 6487 2200/4000 360 
2 1750 GE. ATI 2200 3600 
1 335 GE. aTI 440 1800 
RE-NU-BILT BY 


BELYEA COMPANY, INC. 


43 Howell St., Jersey City 6, M. J. 
Tel: OLDFIELD 3-3334 


A. C. MOTORS—60 CYCLE 
Mfr. Type Veits 


HP 
800 (2) Sq. Cage 2300 $00 
Machy. Synch. 480 
GE Slipring 2300 Sua 
600 >. ynch. 480 900 
600 = Elliott (2) Sq. Cage 2300 900 
AL. Ch. 3 berg. Slipring 440 514 
500)—s Allis Ch Slipring 2300 /440 600 
7000S Whee. Sq. Cage 2200 
400 Marathon (2) Sq. Cage 2300 3600 
GBR. Slipring 2200/440 600 
40 EL. M Synch. 2300/4000 400 
450 Allis Ch Sq. Cage 2300/440 T20 
350 Machy 
3500 . 22 
300) GLE. Slipring 220/440 
2300 GG... Sq. Cage 2200/440 
Gen, Blec. Sq. Cage 44 3600 
259 Sq. Cage 2300/440 
250 Whae. (4) Slipring 2300 /440 
200 Elec Synch. 550/440 
200) aq. Cage 220/440 T20 
200) Slipring 220/440 456 
200) GE. Slipring 4 
200 Slipring 
200 = Reliance b.b. Sq. C 220/440 «(1 
200 Allis Ch. Siipring 2200/440 T20 
200) TEFC Sq. Cage 440 200 
150 Wheeler 8q. Cage 450 
150 GE TEFC (2) Sq. Cage 220/440 900 
150 xP Cage 3600 
50 (4) Slipring 2200/440 600 
WW Shipring 220/440 1200 
125 Whee. b.b Sa. Cage 22 900 
. Cage 220/440 81800 
125 Machy. (2) Synch. 220/4 400 
125 Cage 2200 3600 
125 Ch , 220/440 #00 
1 G.E. (2) Slipring 220/440 514 
125 Sq. Cage 2300 /440 1200 
1600 Allis Ch. Slipring 2390 /440 660 
100 Al. Ch. Trev = 2200 1800 
10 6G Sa. Cage 230/440 1200 
100) GB. Cage 220/440 
GE. (2) Slipring 220/440 1200 
D. C. GENERATORS 
Kw Mfr. Type Volts 
Elec. CY-221 230/350 1200 
200 Biec. RC 1450 
100) Deleo b.b te 120/240 1206 
7 Allis Ch. b.d. 125 
60 5 
GE. 
(2) cD-1129 250 1206 


of new and 
“Certified Rebuilt” 
Motors & Generators 
in stock—up to 
1000 H.P. 
OUR 54th YEAR 
C. MOTORS 


HP Volts 
230 Cr. Wh. 101-1 230 1150 
200 BK. (2) RC-38 230 1150 
200 b.b. 287/575 
150 Kel. TEFC b.b. 2550 

230 
125/150 b.b DXZD 230 32h/1200 
125 230 «75/1150 
100 Elliott b.b. T.B. JH-FE 230 
100 El. Dyn. b.b, (2) 30-8 230 450/1200 
106 G.B. 1 230 
75/100 Whae. BK-181 230 300/900 
60 TEFC b.b. CD.125 1136 
30/40 L.A. b.b. (2) Onw 230 6500/1500 

MOTOR-GENERATOR SETS 
KW input Output V 
600 «Allis Ch. #0 AC De 
300 40 AC 250/350 DX 
206 Allis Ch. (3) 440 AC 256 DC 
Whee, ayneh. 220/440 AC 65 DC 
200 Kiec.* 220/440 AC 125 De 
135 220/440 AC 
100 Deleo 220/440 AC 190/240 
$0) b.b. Synch 220/440 AC 
7 Synch. 220/440 AC 260 DC 

a0 (440 be 


MO 
1435 W. RANDOLPH ST. 
CHICAGO 7, ILLINOIS 


ELECTRICAL POWER EQUIPMENT 


SLIP RING MOTORS 
5 ph 60 cy 220 or 440 volts 
RPM MAKE 


HP TYPE 

1500 514° AL-Ch. Type 
1300 360° AL-Ch. Mill Type 
900 160° AL- Mill Type 
600 1800° Gen. Elec M-68458, New 
500 1206 Gen. Elec. M-68 Dppt. 


SQUIRREL CAGE MOTORS 


3 ph. 60 cy. 220 or 440 volte 
(°2200 volts or higher) 


uP rem MAKE TYPE 
1250 Al.-Ch. ANX 
1800 West. 
600 West. C8-44-C15 Dppf (2) 
500 1200 G.E. 1-K 
400 L. Allie BB, 
1800 Ww BB. Dppf. 
MOTOR GENERATOR SETS 
kw Make ACY. 0.c.v. 
60 
600 (3 unit) 2300/440ayn. 125/250 
56 00 /440nyn. 125/250 
AL.-Ch. 2300/440syn. 125/250 
West 2300 
200 2300 /440syn. TS 500 
200 GLE. 2300/440syn. TS 250/275 


TRANSFORMERS 
Special Offer — Like New 


3—1250 KVA Allis Chalmers Class OA O11 filled 
Sg! ph 60 cy $4,000 Volt primary, 480 ve!t secon- 
dary with taps, manufactured 1955. 


offer. 
Phone CAnal 6-2900 


CHICAGO 


Elect Cao. 


1320 W, CERMAK ROAD © CHICAGO &, ILL. 
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DIESEL 
GENERATOR 
SETS 


(4) NEW 500 KW GM 8-278 
Engines — 715 HP — Vee type — 8 
cylinder — 8% x — air starting 
— 720 RPM — 2 cycle — heat ex- 
changer ccoled. _— drive 500 KW 
Allis-Cheimers D.C. merators—120/ 
240 — 2080 amps — RPM — com- 
pound wound. with a wa 
generous 5 spore ports 
you NEED B.C. POWER, NOTHING 
CAN BEAT THIS VALUE. FULLY GUAR. 
ANTEED. 

NOTE: 
We con also quote you using the 
above engine — radiator cooled and 
with am A.C. generator —- either 440/ 
2300 or 4100 — and offer a completely 
portable unit. 


EXCELLENT GENERATORS FOR 
STANDBY POWER 
(1) UNUSED 250 KW UNIT 


440/3/60 — 900 RPM Westinghouse 
generator — driven by o C 1-Bes- 
semer 834 x 11 engine model F5.6 — 
Heat exchanger cooled. This is an un- 
used set in ime condition. Will 
demonstrate. Unit is a slow-speed 
heavy duty diesel generator. 


(2) AS ABOVE, RECONDITIONED 
Send us your inquiries 
THE BOSTON METALS CO. 


313 E. Baltimore ialtimore 2, Md. 
ELGIN 5-5050 LEAINGTON 9-1900 


Circle 512 on Reader Service Card 
POWER * DECEMBER 1960 


4 
rthur 
1? 
be 
| 
| 
"2200 volte or higher 
: 
Write fer current complete stock 
iets on clectrical power 
you need or send your list af sur- 
plus and used equipment fer our 
“ 1910 
> 


SEARCHLIGHT SECTION 


Modern 8501b. 850.—6250 K.V.A. Turbine Generator 


125 to 160 Ib. Back Pressure 


Available 3/60/2400, 80% P.F. 


Excellent Condition a < Built by Westinghouse 
Actual Photograph 
Other turbine Generators 


1-2000 KW GE 6005750° Non-Cond. 150% BP 4160V/6600V 
2-3000 KW Westinghouse 600¢ 750° Non-Cond. 125/1508 BP 2400V 
1.2500 KW Allis Chalmers 400% Autext 150° Non-Cond. 302 480V 
1-2500 KW Westinghouse 125% Non-Cond. 10¢ BP 2300V 
1-2500 KW GE 400% 750° Autext 25% Condensing 600V 
1.6000 KW GE 200% Condensing 2300V 
1-7500 KW Allis-Chalmers 850% 850° Non-Cond. 1108 8P. 

1-15,000 KW General Electric 850 ibs. 850°, 3/60/13,800 Volts 
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BOILER S| | UNUSED—ASSEMBLED—NEW 


From the unfinished IN ORIGINAL MANUFACTURER’S PACKING CRATES 


: BOILERS (Package type) 
Battle Cruiser Hawaii B4&W—60,000 Ibs. /hr.—475 psig., 740°TTF, oll fired (shipped intact as one integral usit) 
Material installed completely and never baw fired 


used 
TURBOGENERATORS 


beock W GE Turbine—Gen Set, Cond 41 725°TTF, 28.5 Hg exh, 3/93.3 PF 1.0—New 
8 Ba & Wilcox Turbine—Gen Set, Cond 725°TTF, Hi 3/60/1735 V PF 0.6—New 


Watertube Boile 1s00 tinghouse—Gen Set, Non Cond 400psi, 3 

oe n on nm 
were 1000 Turbine Gen. Set. Non. Cond. TTP, 3/80/480V /2600RPM 
Approximately 157,000 Ibs/hour. Work- Pres. 


ing pressure 6002--850° T.T.—Oil- 
fired—with all boiler trim. Units are 000 
reduction gears—New 
3000 SHP GE HP Main prepulsion turbine 410psi, 9040RPM, 725°TTF 
ment—feed water pumps—feed water 3000 GE—LP Main propulsion turbine 40psi, 9040RPM } ns 
heoters, etc. Unts are in prime con- 11,550 SHP GE HP 12 Stage Cross compound turbine 525 psig, 825°TTF S870RPM } 1 Set—New 
dition. 13,450 SHP GE LP 48psig, 4714RPM with Westgh speed decreaser gear assy. 
294 HP Worthington-Moore, Non-Cond. Form #S2R, 310psig. 650°TTF, 2psi-exh. 
CAN BE LOADED AS A 250 HP Sturtevant non-condensing Turbine—S75psi, New 
UNIT OR DISMANTLED PUMPS, CENTRIFUGAL (Motor driven) 
> 4 263 GPM @ 375'TDH, Ingersoll Rand--2GT, w/60HP 3525RPM 3/60/220/440V (Used) 

AND SHIP! ED IN SMALLER 275 GPM @ 635S°TDH, Ingersoll Rand—2GT, w/7SHP 3525RPM 2/60/2300V (Used) 
SECTIONS 200 GPM @ 1300°TDH, Ingersoll Rand—'2CNTA, w/Base. Motor optional 


313 E. Baltimore St., Baltimore 2, Md. 
BLOWERS, TURBO-CENTRIFUGAL 
ELGIN 5-5050 — LEXINGTON 9-1900 20, Westinghouse, Vaneaxial, w/Turbine, 82.SHP, 37Spsi. 10psi—exh, 
26° WC, Sturtevant Co, Rexvane, w/Turbine, 191HP, 400 psi, 10psi—exh, 
Circle 514 on Reader Service Card ew 


31,250/24,000 CFM @ W.C. Sturtevant Propeller? 162HP, S75psi, exh. 
XE TRANSFORMERS 


WABASH POWER EQUIPMENT CO. 


9750 SKOKIE BLYD., CHICAGO, ILLINOIS—TEL. OR 3-8118 


“CALL COUECT Ch 4.90 3757 Wilshire Bivd. 1684 Hudson 730 Dearborn 
BOX 51 ch Los Angeles 5, Cal. San Francisco, Cal. Seattle, Washington 


Kw 

Kw 

KW 

Kw W 

STEAM TURBINES 

= E Cruising Cross Compound, 525psi, 825°TTF, 8lpsi exh, 10,119/350 RPM with 
alk 

SHP 

SHP 
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SEARCHLIGHT SECTION 


SLIP RING MOTORS 3 Ph., 60 Cy. 
P. Veits 8 


ake peed 
4000/2300 G.E. 600 
450 1009/2300 G.E 1200 
400 2300/440 G.E. 600 
400 4000 / 2300 Whee. T2e 
See 4000/2300 T20 
300 2300 GE 200 
Bou 440 (hoist) 800 
300 440 Whee. 
225 4000/2300 G.E. (hoist) 
200 300 GE 600 
200 G.E. 1 120 
125 Gk 
AC GENERATORS or SYN MOTORS, 60 Cy. 
Volts Make Type 
2300 G.B. Ts 180) 
400 2200/440 GE T20 
300 2200/440 Gk Ts 1200 
200 440 GLE Ts 600 
150 440/220 Whee. G 1200 
125 440/220 Whee HK 400 
SQUIRREL CAGE MOTORS 
Soo 2200/4000 8c 1900 
100 3.6. 3600 
400 2300/1000 K 1200 
350 2300/4000 GE. SEDP 3600 
2300/4000 EB. . 800 
300(2) 2300 GE 3606 
0 2300/4900 L. Allis 1800 
300 2300/4000 Cent’l Spl. -Prf. 720 
300 2300/4600 Gk KT 600 
250 2300/4000 K T2e 
200 2200 G.E KT 1806 
200 2200 Cont TEFC 3300 
150 440 Whse X-pf 3600 
150 440/220 Cont’! 1800 
150 446/220 Gok T20 
150 2200/440 G.E. TErc 3608 
125 2206 /440 ar rr 1200 
40 Whee. X-pf. 3400 
100(2) 449 Cont. X-pf 12800 
100(3) 4000/2300 L. Allis ox 1200 
100 Cont’ ox 1200 
60(2) 440 Cont'l. 1800 


37 Years Dependable Service 


SREAKERS, 3 Pole 
4—1600 Amp.. DA-50. Whse., 600 V.. air 


oo 15 KV, manual 
1-600 Amp., 7.5 KV, outdoor, New. 


C. MOTORS 
Make Type 


HP. Volts 
230 El. Dyn. Rhee a0 
230 G.B. 
Se 230 G.E.¢4) cD 

MOTOR GENERATOR SETS 

Input. Meter Output V.. 

Kw Make Ac Type c 
ten Whee 4150/4080 Syn 290/125 
1 440/220 
ae 440/226 Sq ta 125 
Gk 2200/440 Syn 


as G 2200/440 Sa. Ca. 


TRANSFORMERS 60 Cy. 
kre. Al Ch. 2400/4100Y— 600 volta, 3 ph 
3—500 kra, G_E., 13800—240/480 V 


3—z200 kva, G.E.. 13,800 
3—i67 kva, Whse., 4156-—480 


3 
3—100 kva, Whee., 2400-—-240/480 Dry 
3-100 kva, G.B. 2400—120/240 V.. 


GASOLINE—-ENGINE GENERATOR SETS 
kra, 1800 R, 220 8/60, Cont’l.. 6 
only partial listing 


stepHen HALL co. 


HARRY J. RICE, Pres. 
625 ADAMS ST., HOBOKEN 2, N. J. 


Circle 517 on Reader Service Card 


TRANSFORMERS 


BOUGHT - SOLD - RENTED 
REWOUND - RE-DESIGNED 


MANUFACTURED 
Ask for our Stock List 


For Sale 


3—2500 KVA G-E 69000—2300Y 
3—2500 EVA G-E 69000-—2400/4160Y 
3—2500 KVA G-E 69000—7200/12470Y 
4—2500 W-H 34500—2400 /4800/11000 
3—1506 G-E $9000—2300Y 

3—1500 KVA G-E 69000-2400 /4160Y 
3---1500 G-E 69000—7200/12470Y 


THE ELECTRIC SERVICE CO., 5322 Hetzel St., Cincinnati 27, Ohio 
“America’s Exclusive independent Transformer Service Shep” 


BOILERS tx UNASSEMBLED 


DF Double Furnace, SF Single Furnace (illus- 
treted), bent water tube boilers w/econ- 
omizers and superheoters, B & W's and 
Foster Wheelers. 


H Header type, straight tube, 8 & W. 
A 3 drum, single furnace, Wickes. 


Peinik-Loconti Industrial Supply, 


315 Oriskany St., Yorkville, N.Y. 
Utica, N.Y Ph. RE 6-4621, RE 2-4513 


Circle 518 on Reader service Card 


TRANSFORMERS—60 CYCLE 
T Phase Voltages 

Qu KVA Make 1200/6600 4180 /2400 
440/230-2930, 1 


4 

& 37% 1 460/250. 296/115 

3 3 2400/4160-240/480 
3 AL. -Ch, CBS 1 2403/4160. 240/480 
3 200 Amer cc 1 4160/7200-240/480 
3 75 KF 1 2400/4160-120/240 
1 50 Amer Abestol 4160-120/208T 

3 50 Nisgara Dry 1 2400/4160¥-120/240 
3 50 Harrison Dry 1 2400/41460¥-220/440 
2 3000 A-T 26,400-4160/2400 

6 26 Dry 1 2200-440 


MOTOR 


EM 1200 Syn. 2 
1 7 «6GE 1200 126 00/4160 Byn. 
1200 125 50 Ayn 
1 GE 1200 250 2300/4160Y SR 
1 S00 Al.-Ch 1200 125/250) «Syn. 4409 
1 1060 West. 720 600 2300 /4160T 


ENGINE GENERATOR SETS 
1—Hereules Gas HXE 62.5 KVA Wesghe 3/60/4180 


SLIP RING MOTORS . 
P Make Speed = 
A West 600 220/440 
1 60 1800 MT 
1 60 860 MTS46 440 
G 600 
1800 TEFC. BB Be 
3 150s Allis-Ch 1800 2300 
1 250 600 40 
1 3500 West 1800 cw 2300 
1 West, 1800 CW-4-30-9 220 
1 soo 1200 2300/4160T 
GOK 570 MTS52 320/440 
D. C. MOTORS—230 YOLTS 
Make Speed yoe 
350 1200 Pedes' 
1 30 173 FR 
1 Wet. 6090/1400 SK-4G)545 


SQUIRREL CAGE MOTORS, 3 PHASE, 60 CYC. 
$00 1200, Allis 2300/4160 
B. Type KT 2200 
00 HP, 1790 RPM. Blee. KF, 
150 HP, 1800 G.E. TEPC Exp. 220/4 
~ 15 HP, 3600 RPM Cont. NP 505-—-440V Exp. P 
50 HP, 3660 Cont. Ex. Pr. 220/440 
HP, 3400 RPM Cont. NP 595-8 440V XP. 
100 HP, 1200 RPM West-CRP 220/440 
Soo HP, 450 RPM GB TS 1664-2200 


MOTORS—SYNCHRONOUS—3 ph. 60 cy. 
100 HP 900 RPM G.E. Fom 
125 HP 600 RPM G.E. Type TS 
HP 000 RPM Elect. Mach 
HP 3600 RPM G.E. type TH Fr, #56Y 2200 V. 
1M HP i800 RPM G.E. Type TS A 
300 HP 720 RPM Elec. tafe. 3300 V. 


Cc ircle §22 on Reader Service Card 


MODERN POWER BOILERS 


2—Babeock & Wilcox —265.000 2s—750 psi 
psi 
i—Riley — 190.000 +—456 psi 


i—Babeock & Wilcox — 90,0002 ps 
i—Combustion- ineering — 75,00085s—250 psi 
4 — 70,0002 +—450 ps 


i—Riley — 60,900 psi 

i—Combustion- Engineering 

2—Combustion-En 
i 


|—Edgemoor — 25,0002 psi 
2—Riley — 18,0002 s—200 psi 


MIDWEST BOILER & TURBINE CO. 
WARNER, NEW HAMPSHIRE 


Circle 520 on Reader Service Card 


3—Used 2300/3/25, 1450 RPM, slipring, 
Westinghouse motor driven 3000 GPM, 2 
stage, 700 ft. head, Worthington cen- 
trifugal pumps. 


3—Used 740 HP, 250 PSIG steam pressure, 
non condensing, Terry turbine driven, 
Manistee, 3000 GPM, 720 ft. head, 4 
stage, 1500 RPM centrifugal pumps. 


Electrical switch gear, steam and water 
piping included. 


For details, write to Director of Water, 
504 City Hall, Buffalo 2, New York. 


~—Ci-cle 519 om Reader Service Card 


254 


Circle 521 on Reader Service Card 


FOR SALE 


1500 KW, 80% Power Factor, 3 phase, 60 
cycle, 2300 volts, 3600 RPM, General Elec- 
tric $-stage noncondensing steam turbine gen- 
erator unit, 375 PSIG, 700° 1252 exhaust 
beck pressure, complete with direct connected 
shoft exciter and switchgear. Excellent con- 
dition—avoilable immediate delivery. 


EUCLID ENGINEERING CORPORATION 


909 National City East Sixth Building 
Cleveland 14, 


Circle 523 on Reader Service Card 


(3) 622 H.P. 
HIGH PRESSURE 


BOILERS 


For Sale Cheap! Now operating. 
Must be removed soon. 
Also 1 WORTHINGTON STEAM DRIVEN 
AIR COMPRESSOR; 1530 CFM 
1 CHICAGO PNEUMATIC AIR COMPRESSOR 
No. 3. 1123 CFM. Motor driven. 222 HP. 


Write for Descriptive Circular 


CLEVELAND WRECKING CO. 
702 ter Pike, Shoron Hill, Pa. 
SAratoga 9-2700 


Circle 524 on Reader Service Card 
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a 
f 
be! 
| 
4. 
\ 
3—200 kra, M 13. V 
3-333 kra, G.E., 13,800—2400 V. 4 
3—333 kva, G.B., 2400-—-240/120 V. 
v 
3 
4 
15 HP 1200 RPM | 
440 V. BB 
H 
= 7 
: | 
3 | Foster - Wheeler — 40,000 2%—200 psi 
2—Babeock & Wileox -—49,0002 s—256 psi 
Steam/hr. Key PSI Temp. 
122,500 DF 565 850 
121,650 DF 565 850 
60,000 SF 435 750 
74,000 H 280 500 
q 4 
a 


NEW EQUIPMENT FROM 
THE UNCOMPLETED 


BATTLESHIP 
U.S.$. KENTUCKY 


Installed but never used 
Built of finest materials 


WESTINGHOUSE 1250 K.W. 
TURBO-GENERATORS 


(4)——Westinghouse—440/3 /60—850°—-540 Ibs 
working pressure. Complete with condensers, 
circulating pumps, etc. 


BOILERS 


Get Our\BARGAIN 
PRICES jon ‘Guaranteed 
NEW REBUILT | 
MOTORS” 


mm 
< 


UIRREL CAGE MOTORS 200 A.C. B.B. Open AR-226 
EW AND GUARANTEED 150 West. TEF 6-81200 
Type es. K -6324 
Open 
C8-771-C 


Al. Chal. 8.8. Opes AR 
West. $.B. Open 


6s 
. B.B. Drip 08-772 
a CS8-775 


= 


gee 
* 

42" @ 


Al. 


7 B&W EXPRESS TYPE 

Design pressure 6342 — operating pressure 
5652 — temp. 850°F. Oil fired — 
tired superheaters. Cepocity: 210, 

steam ‘hr. ideal for testing where lerge quon 
tities of steam ore required, giving excellent 
control from separately fired superheaters. Can 
be converted for 22 oil and natural gas. Fully 
automatic. 


LARGE DEAERATING 
PEED HEATERS 
Monel construction—spray type—<capacity 
480,000 ibs /hr.—vent condeaser—single pass 
—heating surfoce 174 sq. ft.—oll Monel con- 
struction. 


GE HIGH AND LOW PRESSURE 
MAIN PROPELLING TURBINES 


Will sell rately for testing, wind tunnel or 
similar (2) hi 
12 impuse RPM—working 

sure 540 fbs.—825°F. (2) low pressure—2 "600 
HP — 3913 RPM — working pressure 49 Ibs 
tteom—424°F-2-6 stoaes of impulse. 


FEED PUMPS 
500 GPM at 
7 ib. dischar BHP 3 5000 RPM— 
Worthington turbine—573 ibs —non-condens- 
ing—bock pressure 20 Ibs. 


FORCED DRAFT BLOWERS 
29,000 CFM—max. stotic 35°—norme!l 21” 


LUBE OIL COOLERS 


MANY OTHER ITEMS POR SALE. 
SEND US A LIST OF YOUR 
REQUIREMENTS 


THE BOSTON METALS CO. 


313 E. Baltimore $#., Baltimore 2, Md. 
ELGIN 5-5050 — LEXINGTON 9-1900 


Circle 525 on Reader Service Card 


AUTOMATIC and MANUAL 
Gos or DIESEL GENERATOR UNITS 


Complete Switchboard Design and Construction 
USED & REBUILT EQUIPMENT 


UNIVERSAL POWER ENGINEERING CO. 
382 Wayne St. Jersey City, N. J. 


Phone: DElawore 2-83 


Circle 526 on Reader Service Card 


BARGAINS! 


1050 HP FAIRBANKS-MORSE DIESEL 
MODEL 32, 7 CYL, 257 RPM, 726 KW, 
FM 3/60/2400 WITH EXCITER, SWITCH- 
BOARD, ETC. VERY LOW PRICE. 


3000 CFM WORTHINGTON AIR COMPRES- 
SOR 2 STAGE, HORIZONTAL, 164 RPM, 5 
STAGE CONTROL. 650 HP 3/60/440 SYN- 
CHRONOUS MOTOR. COMPLETE ACCES- 
SORIES. 
WHISLER EQUIPMENT CO. 
1908 Railway Exchange Building 
St. Louis 1, Mo. 


Circle 527 on Reader Service Card 
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~ 
on 


ESSE 


Poole 


nen: 
= 

x 

ox 


9 


© 


Open 


. BB. Drie 
ARW -823 
G6.€. 8.B. KT-347 
ideal B.B. Drip New 


West. 6.8. Sees CS-607 
8.8. 


333333 


New A- 
A.C. 8.8. Splash 
ARWW.-445 
Masten B.B. Splash 


PA- 
G.£. B.B. Open K-505 


900 
CASH FOR YOUR SURPLUS 


FREE CATALOG. This is a partial listing. We are continually 
changing our stock, and can fill your requirements at any time. Send 
for our free catalog 


in Stock, fractional horsepower up to 500. 


SENY YOUR NEW & USED 
LIST Electrical 
Equipment 


Voters, Control! Equipment, AC and DC Generators, MG sets and transformers. 
PHONE or WIRE us COLLECT 
LARGE LINE OF SLIP RING MOTORS & CONTROLS. 


POWER EQ 


8 CAIRN STREET + PHONE Beverly 5-1 


IPMENT CO. 


2+ BOX 534 ROCHESTER.2 NY 


Circle 531 on Reader Service Card 


1—Gardner-Denver air compressor, 445 cfm @ 
100% pressure, 6 cylinder, 2-stage, 1952. 
Req. 100 HP. 


2—8. Keeler 200 HP water-tube boilers, 100 
psi, Stoker fired, 1945. 


1—KVS—7° x 9 Boll Mill 
1—Babcock & Wilcox #32E cool pulverizer, 
cir swept, 75 HP. 

1—24" x 538’ long trough belt conveyor 
PERRY EQUIPMENT CORP. 
1422 N. 6th St#., Philadelphia 22, Pa. 
Phone: POplar 3-3505 


Circle 528 on Reader Service Card 


AUTOMATIC VOLTAGE 
REGULATORS 


Complete stock of Allis Chalmers, General 
ae Westinghouse, new — unused. 
ve 


ELECTRIC POWER EQUIPMENT COMPANY 
is 80. ELM ST. DENVER 22, COLO. 


POWER EQUIPMENT 


15000 KW, NEW, Cond. Turbo-Generator 
3/60, 13800 V, 3600 RPM, 
650 PSIG, 900°TT with boiler. 
5500 KW, G.E., 'Non C. Turbo-Gen. 
3/50, 2300 V, 3000 RPM 600 PSIG 
650°TT, 150 PSIG Exh. 
1000 KW, Worth.-Moore, Cond. Extr. 
Turbine, 3/60, 245/490V, 3600 RPM 
130- 300 PSIG, 108 Extr. 
1000 KW, G.M. 16-278A, Diesel Units(2) 
3 ph. 60 cycle, 2300 V, 720 RPM 
300 KW, G.M. 8-268A, Diese! Units (2) 
3 ph. 60 cycle, 480 V, 1200 RPM 
500 KW, .8 P.F. West. 3/60, 240/480 V 
300 RPM, Gen. direct conn. to 
Ames Verticol Uniflow Engine. 


BREW, WOLTMAN 


& COMPANY, INC. 
50 CHURCH ST., N.Y. 7, N.Y. 


Circle 529 on Reader Service Card 


FOR SALE 


1050 KVA DIESEL UNIT 


1050 KVA Nordberg supercharged diesel en- 
gine generator unit, 3 phase, 69 cycle 2400 
volts, 327 2PM. 

New 1947 — Excellent condition. 


The above unit is still installed and « let 
with oll auxiliaries os in operation. Can be 
adapted for dual fuel operation. 


International Power Machinery Co. 


1612 Union Commerce Bldg.—MAin 1-9514 
Cleveland 14, Ohio 


Circle 530 on Reader Service Card 


Circle 532 on Reader Service Card 


COMPRESSORS 
No better values at te price 


9 Joy WG9 
00 PS! TR. P.T. 
125 PS! (2x13 W HB 

125 PSI 13'4- Worth DC2 
125 PSI Joy Wa 102 

100 PS! 14x18 Ing. ES 

(25 PSI 17-10%x14 IR, XRB-CV 
110 PSI 18-tixi2 >. Pa. OCE 
175 HP Excellent) 

60 Pst 13-13x12 XRE 

100 PS! Fuller—C-300-300H 

300 HP Syn 3-60-440 .8 PF 


AMERICAN AIR COMPRESSOR CORP. 
Chem. Road, North Bergen, N.J. UN 5-1397 


Circle £33 on Reader Service Card 
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a MISS POWER EQUIPMENT SAYS, = 
1K 600 
Tere. 
ARZ-823 3600 
Open 
SC-445 3600 
1800 | 100 Drip New 
aa. } L.A. B.B. Sptash 1900 | 150 100 Open KT-343 1800 at 
a6. 2 1900 | 100 Open K-504 1800 
est 8.B. Opn 150 West 1200 | 100 B 
West. 8.8. Drip 150 West 1200 1800 
CS-22556H 1200 | 150 G.E 1200 | 100 
L.A. 8.8. Splash 1530 G.E. B.B. Open KT-557 | 1800 Thi 
ee FX-1468 1800 | 150 Al. Chal. B.B. 100 1200 PAL 
G One 1800 Open AR-826 100 
900 | 150 Cont. TEFCBB N-743-X 1200 
900 | 150 Al. Chal. TEFCBB AZ 100 1200 
720 150 F.M. Open H-24A 100 
720 | 150 G.E. Open Open CS-7454C 200’ 
pate oo | 150 G.E. $.B. Open 100 Al. Chal. T.E.F.C. 
1800 | 125 G.E. TEFCB K 3600 8.B. xP 2368 900 
1800 125 Burke Open 100 B.B. H20C 908 
a 1200 440 Volt N-505 3600 | 100 Al. Chal. 8.8. Open 
900 125 Reliance T.E.F.C. AR-823 900 
720 AA-5084 1800 100 F.M. B.B. Open H 720 
1800 | 125 GE S.B. Open 1K 1800 | 100 F.M. B.B. Open H 600 
125 G6.E. 8.8. K-505 1800 75 B.B. Open K-445 1800 
S-855 1800 | (25 Al. Chal. 8.8. AR (800 | 75 ideal BB Drip 
F-743X 1200 | (25 G.E. Open KT-553 1200 1200 ; 
Open CS 1200 | 125 Gontury 8.8. Drip 1200 75 
Open 1200 | 125 G.E. B.B. Open 1K 1800 
Open IK-15S 1200 | 125 Ideal B.B. Open A-585 1200 75 
ik 1200 125 G.E. &B. Open 720 75 1200 
| 
a 
| 
4 
= 
cF 
CFM 100 PSI 7x7, Ing. ES, CP & Jey 
CFM 100 PS! 9x9 Ing. Worth. CP 
CFM 125 PSI Ch. Pr. T 
| CFM 350 PSI CP TCB-2 
crm 
CFM 
4 
; 
ore 
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This index is a service to readers. Every effort is made to maintain its accuracy, but POWER can- 
not assume responsibility for errors or omissions. When a star appears after the name, the adver- 
tisement does not appear in this issue but appeared in an issue within the previous three months. 


Nalco Chemical Co. 


National Exposition of Power & 
Mechanical Engineering 


National Tube 
Div. of U.S. Steel 


Niagara Blower Co. . 

Nicholson & Co., W. H. 

Nordberg Mfg. Co. 

Norfolk & Western Railway 

Nerth American Mogul Products Co. 
Norwalk Company, Inc. 


OPW-Jordan Corp. 

Ohio Brass Company 
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Onan & Sons, Inc., D. W. 
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Pacific Pumps, Inc. 
A Division of Dresser Industries, 
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Food Machy. & Chemical Corp. 
Penberthy Mfg. Co. 
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Phizer & Co., Inc., Charles 

Chemical Sales Div, ‘ 
Phelps Dodge Cooper Products Corp. 
Philadelphia Gear Corp. 
PIC Design Corp. : 
Pioneer Service & Engrs. Co. 
Pipe Fabrication Institute 
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Smith Corp., A. O. 
Southwestern Engfg. Co. 
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Superior Combustion Industries, Inc. 
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Technicon Controls, Inc. 
Terry Steam Turbine Co. 
Thermo Electric Co., Inc. 


Titusville Iron Works Co. 
Div. of Strathers Wells Corp. 


Todd Shipyards Corp. 
Products Div. 
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Div. of Chemetron Corp. 
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United States Rubber Co. 
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Div. of U.S. Steel 
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Walworth Company 
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Borg-Warner Corp. 

Weir Chicago Bridge, Inc. 

Western Chemical Co. 

Western Precipitation Corp. . 

Westinghouse Electric Corp... 

Westinghouse Electric Corp. 
Sturtevant Div. 

Wheeler Mfg. Co., C. H. 

Where to Buy 

Wickes Boiler Co. 

Wiedeke Co., Gustav 
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Div. of Calumet & Hecla, Inc. 


Worthington Corp. 
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Yuba Heat Transfer Div. 
Yuba Consolidated Industries 
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Brew, Woltman and Co., Ine. 
Buffalo, N. ¥., Director of Water 
Chicago Electric Co. 

Cleveland Wrecking Company 


Electric Equipment Co. 
Electric Power Equipment Co. 
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255 
255 
254 
252 
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253 
255 


Electric Service Co. 
Euclid Engineering Corp. 


Hall and Co. Steven 
Hallidie Machinery Co. 
Hemphill and Ce., J. L. 


Independent Elec. Machinery Co. 


International Power Macl::nery Co, 


Karpf, A. E. 


Merrimac Hat Co., Inc. 


Midwest Boiler and Turbine Co. 


Pelnik-Loconti Industrial Supply 


Perry Equipment Co. 
Power Equipment Co. 


Superior Products Co, 


Universal Power Engineering Co. 


Wabash Power Equipment Co. 
Wagner Company, Arthur 
Weaver Inc., Charles 

Whisler Equipment Co. 
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KYBERNETES SERIES 2000 


TEMPERATURES 


FLOWS 


POWER 


PRESSURES 


(KwHr) 
X 1000 


195 
195 
195 
195 


Bus 
Volt. 


(Vv) 
X10 


416 
416 
416 
416 


Sta. 
Heat 
Rate 
(Btu/KwHr) 
x10 


870 
870 
870 
870 


105 


Feed 
Water 
Flow 
(lb/hr) 


DATA PROCESSING SYSTEM 


MORE FEATURES 
GREATER FLEXIBILITY 
\/ HIGH RELIABILITY 


Here are the specifications 
... check how much more 
you get—in Kybernetes 


. Inputs— May be AC, DC, or Digi- 
tal. Input range—zero to 10 miili- 
volts minimum full scale; 0 to I 
volt maximum full scale. 

. Input Selection—Relay matrix 
type—individual hermetically 
sealed plug-in relays. 

. Remote Selector Switch—The in- 
put selector switch may be located 
remotely. 

. Analog to Digital Conversion-—- 
Electronic sweep voltage technique. 

. Linearization—Special lineariza- 
tion functions for all types of ther- 
mocouples are available. Lineariza- 
tion is to +1°F over the full range 
of the thermocouple type. 

. Read-out and Control Panel-— 
Rack mounted as standard, or re- 
mote console mounted. Special 
functions available as required. 

. Output Devices— Typewriters, 
adding machine type printers, tape 
punch, card punch or magnetic tape 
systerns, 

. Programiming—Pin board pro- 
gramming is standard for full scale 
tanging, zero suppression, alarm 


set points (high and/or low), trend 
logging and function programming. 
The latter includes provision for 
linearization, square root extrac- 
tion, amplifier gain, number of dig- 
its logged, computations, and asso- 
ciated requirements. 


. Alarm Comparison—Alarm com- 


parison is accomplished by the digi- 
tal comparison of the output of the 
analog to digital converter against 
the set point established on the pin 
board programming system. Alarm 
protection is in operation 100% of 
the time. 


. Frequency of Periodic Log Cycles 


—Adjustable from OFF, 5, 10, 15, 
30, and 60 minutes. Continuous or 
single cycle logging available from 
the on-demand log pushbuttons. 


. Input Capacity —Expar.dable from 


10 inputs up in multiples of 10. 


. Rate of Scanning—Four points per 


second for off-normal conditions 
when no other functions are in op- 
eration; 3 to 4 points per second for 
off-normal scanning when auxiliary 
operations are in effect. Logging at 
one point per second as standard; 
other output devices in accordance 
with the capacity of the device up 
to four points per second. 


3. Integration Sampling Rate—Each 


point every 10 seconds. 


. Special Sampling Rates— Higher 


sampling rates available through 
parallel operation. Simultaneous 
real time read-out of any quantity 
of variables available through indi- 
vidual analog storage devices at the 
input to the system. 


15. Hazardous Locations—The system 
is designed for operations in Class 
1, Division 2, Locations (Group D 
atmospheric mixtures), as defined 
in the 1956 National Electric Code, 
the Standard of the National Board 
of Fire Underwriters. 

. Power Requirement—120 volta, 
50 or 60 cycles, single phase, 600 
watts. A Zener diode referenced 
power supply provides a regulated 
output to within +0.01%. 

17. Accuracy—Over-all accuracy is 
+0.1% of full scale. The following 
tabulation will be useful in evalu- 
ating the stability and accuracy of 
the Kybernetes data systems. 


Maximum dritt—% 
24 hrs. 


Chopper Amplifier 
Sweep Generator 
Comparator 
Pulse Generator 
Gaging Function 
Counters in Storage 
Reference Voltages 
Reference Oven 
(Thermocouples only) 


Write for Kybernetes Bulletin 
MSP-161 today! 


HAGAN 


CHEMICALS & CONTROLS, INC. 
HAGAN CENTER, PITTSBURGH 30, PA. 


HAGAN DIVISIONS: CALGON CO. « HALL LABORATORIES « BRUNER CORP. 
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See all the extra features you get in 
Grinnell Concrete Inserts...at no 


GRINNELL WEDGE TYPE CONCRETE INSERT (Steel), FIG. 281 — 
1. Nut and rod may be preassembled for fast installation 2. 
Wedge-shaped body compresses in concrete for extra strength 
3. Knockout (already removed) seals out concrete 4. Full 1%4 inch 
lateral adjustment 5. Supports up tr 1200 Ibs 


GRINNELL SCREW CONCRETE INSERT (Malleable tron), FIG. 
151 — 1. Molleable iron for extra strength 2. Pipe sizes through 
12 inches. 3. Supports up to 2,120 Ibs. GRINNELL EXPANSION 
CASE (Molleable tron), FIG. 117 — 1. Malleable iron, cadmium 
plated, assures high resistance to impact, corrosion 2. Pipe sizes 
through 16 inches 3. Rod moving upward forces wedge-shaped 
nut downward, expanding and locking case in concrete 4. Sup- 
ports up to 1300 Ibs. 


You get more for your money from Grinnell, because 
Grinnell’s huge volume reduces production costs... 
lowers prices right into line with competitive 
inserts offering much less. 

Look at all you get with Grinnell Inserts: wider 
choices of types and sizes .. . better quality control 
... published ratings for all inserts! Faster delivery 
from nationwide warehouses, too. Moreover, you 


Call your loca! Grinnell Distributor for pipe hangers, cast 
and malleable iron fittings, steel nipples, welding fittings, 
Grinnell- Saunders unit heaters - 


extra cost! 


GRINNELL LIGHT WEIGHT CONCRETE INSERT (Steel), FIG. 285 — 
1. Designed for light-duty use in concrete 2 inches and thicker 
2. Arched flanges take reinforcing rods 3. Knockout seals out 
concrete 4. Full 2 inch lateral adjustment 5. Supports up to 
400 Ibs. 


GRINNELL CB “Closed Back’’ CONCRETE INSERT (Malleable fron), 
FIG. 282 — 1. One body size accommodates 5 sizes of rods 
2. Slot takes reinforcing rods to assure maximum load rating. 
3. One-piece body prevents concrete seepage 4. Teeth on insert 
and nut hold rod firmly in place 5. Homogeneous composition 
of malleable iron throughout 6. Supports up to 1430 Ibs. (Also 
available in smaller “CB-JUNIOR” size that supports up to 
770 Ibs.) 


receive dependable field service by trained Grinnell 
personnel ... no matter how far from the job site 
the sale was made! Grinnell Company, 277 West 
Exchange St., Providence 1, R. I. Branch ware- 
houses in principal cities. 


Remember, The Best Costs No More — from 
America’s #1 Supplier of Pipe Hangers and Supports 


GRINNELL 


all made by 
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Turbine rotor on dynamic balancing machine—special photographic impression 


HOW TO BALANCE “n” TURBINE VARIABLES 


This rotor was designed in light of the “n” variables 
that affect turbine design. No one really knows the 
number—each installation is different. But they begin 
with steam pressure and temperature, exhaust steam 
pressure(s), horsepower and speed requirements, con- 
trols, efficiency requirements, and, of course, the nature 
of the individual application. 

Balanced properly, these variables will produce ex- 
treme reliability—what we at Worthington believe to 
be the single most important factor in turbine design. 


Balancing these factors in design is, of course, the 
work of power engineers and turbine specialists. But, it 
is desirable to have every person who is engaged in 
selection, operation and maintenance familiar with the 
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many factors in mechanical drive turbine 
design. To help those of your people 
concerned with turbine application we 
have just prepared “Let's Talk Turbines.” 
It’s a primer on API specifications and 
other subjects such as turbine types, construction, gov- 
erning systems and lubrication methods. Write Worth- 
ington Corporation, Section 48-12, Wellsville, N. Y. 


WORTHINGTON 
PRODUCTS THAT WORK FOR YOUR PROFIT 
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